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Glomerular Disorders

Minimal Change
FSGS (HIV/Heroin)

Membranous (IC)

IgA Nephropathy (Mesangial)
PSGN (APGN/IC)Overlap

SLE
MPGN

Nephrotic (>3.5 gms) Nephritic (RBC cast)

GPA (Wegener’s)
Goodpasture’s

Diabetes
Amyloid



the Language of the Nephritic Syndromes

RBC Casts RPGN/CrescentsAKI/Elevated Cr

IgA Nephropathy
PSGN

GPA (Wegener’s)
Goodpasture’s (anti-GBM)

Dysmorphic RBCs

The Players:



Nephritic: What They Share in Common

GPA Goodpasture’s

Vasculitis: Small Vessels
Prototypic Pulmonary-Renal Syndromes

Characteristic Serologies
RPGN/Crescents (AKI)



Nephritic: What They Share in Common

GPA Goodpasture’s

RPGN/Crescentic GN = ↑ BUN/Cr

Pathologic Description: proliferation of parietal cells with migration of monocytes/macrophage 
into urinary (Bowman’s) space.  The crescents obliterate the US and compress the glomerular tuft.  
Fibrin strands can seen between the cellular layers of the crescents.



Nephritic: How They Differ

Identifiers

Pathogenesis

Pathology

Presentation

Diagnostics

GPA Goodpasture’s

Pulmonary-Renal syndrome, classified as small vessel vasculitides, causing RPGN/cresentic GN



Identifiers Pulmonary-Renal Syndrome (Nephritic/RPGN)

Pulmonary HemorrhageUpper respiratory tract
Rhinosinusitis

(nasal crusting/ulcers)
Reticulonodular infiltrates

Nephritic: How They Differ

GPA Goodpasture’s

Saddle nose deformity

Hemoptysis, SOB



GPA Goodpasture’s

Reticulo-nodular infiltrates
Cavitation (necrotizing granulomas)

Fluffy and diffuse infiltrates from 
alveolar hemorrhage



GPA Goodpasture’s

Granulomas may coalesce to form 
nodular densities (➛ cavitate)

Focal necrosis of the alveolar walls 
associated with intra-alveolar hemorrhage



GPA Goodpasture’s

Granulomas may coalesce to form 
nodular densities (➛ cavitate)

Focal necrosis of the alveolar walls 
associated with intra-alveolar hemorrhage

destructive
granulomas



GPA Goodpasture’s

Granulomas may coalesce to form 
nodular densities (➛ cavitate)

Focal necrosis of the alveolar walls 
associated with intra-alveolar hemorrhage

alpha-3 chain of Type IV collagen



Identifiers Pulmonary-Renal Syndrome (Nephritic/RPGN)

Pulmonary HemorrhageUpper respiratory tract
Rhinosinusitis

(nasal crusting/ulcers)
Reticulonodular infiltrates

Nephritic: How They Differ

GPA Goodpasture’s

Saddle nose deformity

SOB, hemoptysis



Nephritic: How They Differ

GPA Goodpasture’s

Pathogenesis c-ANCA autoantibody

Cytoplasmic PR3
(proteinase-3)

PR3-ANCA

anti-GBM antibody

Type II Hypersensitivity (fixed tissue antigen)
Target: α-3 chain, Type IV Collagen (BM)

Location: Alveoli, GBM, (Skin, Lens, Cochlea)

*NC1 - non-collagenous domain



Nephritic: How They Differ

GPA Goodpasture’s

Pathogenesis c-ANCA autoantibody

Cytoplasmic PR3
(proteinase-3)

PR3-ANCA

anti-GBM antibody

Type II Hypersensitivity (fixed tissue antigen)
Target: α-3 chain, Type IV Collagen (BM)

Location: Alveoli, GBM, (Skin, Lens, Cochlea)

*NC1 - non-collagenous domain



Nephritic: How They Differ

GPA

Pathogenesis c-ANCA autoantibody

Cytoplasmic PR3
(proteinase-3)

PR3-ANCA

Mutation 

Alport’s Syndrome (‘Hereditary Nephritis’)
Target: α-3, 4, 5 chain, Type IV Collagen (BM)
Location: Alveoli, GBM, (Skin, Lens, Cochlea)

Normal

Alport’s



GPA

‘Pathogenesis’ c-ANCA autoantibody

Cytoplasmic PR3
(proteinase-3)

PR3-ANCA



GPA

‘Pathogenesis’ c-ANCA autoantibody

Cytoplasmic PR3
(proteinase-3)

PR3-ANCA

NeutrophilNeutrophil: anti-neutrophil cytoplasmic antibody



GPA

‘Pathogenesis’ c-ANCA autoantibody

Cytoplasmic PR3
(proteinase-3)

PR3-ANCA

Neutrophil

Antigenic target: Proteinase-3 (azurophilic granules)



GPA

‘Pathogenesis’ c-ANCA autoantibody

Cytoplasmic PR3
(proteinase-3)

PR3-ANCA

Neutrophil

Proteinase-3 (azurophilic granules)

’C’ - cytoplasmic staining on IF



Nephritic: How They Differ

GPA

‘Pathogenesis’ c-ANCA autoantibody

Cytoplasmic PR3
(proteinase-3)

PR3-ANCA

p-ANCA autoantibody

MPO

Microscopic polyangiitis
Churg-Strauss (EGPA)

MPO-ANCA

Vasculitis

myeloperoxidase

perinuclear
cytoplasmic



Nephritic: How They Differ

GPA

‘Pathogenesis’ c-ANCA autoantibody

Cytoplasmic PR3
(proteinase-3)

PR3-ANCA

PR3-ANCA: ELISA titre

Neutrophil

Proteinase-3 (azurophilic granules)

’C’ - cytoplasmic staining on IF



Nephritic: How They Differ

GPA Goodpasture’s

Pathology, Renal

Pathology, Pulm

Necrotizing/Crescentic Glomerulonephritis (RPGN)



Nephritic: How They Differ

Granulomatosis with Polyangiitis Goodpasture’s

Pathology, Pulm

Focal necrosis of the alveolar walls 
associated with intra-alveolar hemorrhage

Hemosiderin-laden macrophages

Respiratory tract with Granuloma
Necrotizing vasculitis (small vessel)



Granulomatosis with Polyangiitis



Nephritic: How They Differ

Granulomatosis with Polyangiitis Goodpasture’s

Pathology, Pulm

Focal necrosis of the alveolar walls 
associated with intra-alveolar hemorrhage

Hemosiderin-laden macrophages

Respiratory tract with Granuloma
Necrotizing vasculitis (small vessel)



Nephritic: How They Differ

Presentation

GPA Goodpasture’s

Upper Respiratory Tract*

Renal

Lower Respiratory Tract

Pulmonary Hemorrhage

Hemoptysis, SOB



Nephritic: How They Differ

Presentation

GPA Goodpasture’s

Upper Respiratory Tract*

Renal

Lower Respiratory Tract

Anti-GBM (renal only)



Diagnostics

GPA Goodpasture’s

BUN/Cr, Urinalysis with hematuria (RBC casts/dysmorphic RBCs)

RPGN



Nephritic: How They Differ

Diagnostics

GPA Goodpasture’s

BUN/Cr, Urinalysis with hematuria (RBC casts/dysmorphic RBCs)

Pulmonary hemorrhage
(‘fluffy infiltrates’)

Reticulo-Nodular densities
can cavitate



Nephritic: How They Differ

Diagnostics

GPA Goodpasture’s

BUN/Cr, Urinalysis with hematuria (RBC casts/dysmorphic RBCs)

Reticulo-Nodular densities
can cavitate

Pulmonary hemorrhage
(‘fluffy infiltrates’)

↑ DLCO



Nephritic: How They Differ

Diagnostics IF

GPA Goodpasture’s

Linear/Ribbon Pattern
α-3 chain, Type IV collagen

Pauci-immune
No immune complex deposition



Diagnostics IF

Goodpasture’s

Linear/Ribbon Pattern
α-3 chain, Type IV collagen

IgG and C3

Focal Pattern (Granular)
Immune Complex Deposition



Nephritic: How They Differ

Identifiers

Pathogenesis

Pathology

Presentation

Diagnostics

GPA Goodpasture’s

Pulmonary-Renal Syndrome

PR3-ANCA Anti-GBM

Granuloma, 
Necrotizing vasculitis

Focal necrosis of alveolar 
wall with hemorrhage

Upper Respiratory Tract Hemoptysis

IF: linear/ribbon-likeIF: pauci-immune, (-) IC



Glomerular Disorders

Minimal Change
FSGS (HIV/Heroin)

Membranous (IC)

IgA Nephropathy (Mesangial)
PSGN (APGN/IC)Overlap

SLE
MPGN

Nephrotic (>3.5 gms) Nephritic (RBC cast)

GPA (Wegener’s)
Goodpasture’s

Diabetes
Amyloid
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