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10-1-08 Hematuria & Inflammatory Diseases of Glomerulus

Sources of Hematuria

· Kidney

· Glomerular – hematuria and proteinuria in inflammatory GN, diabetic nephropathy (30%), hereditary GBM disease
· Non-glomerular – hematuria only, cystic disease, stones tumor common; vascular disease, AVM, sickle cell trait/disease, trauma
· Ureter – hematuria only, tumor, trauma, stones
· Bladder – hematuria, tumor, trauma, infection
· Urethra – hematuria, tumor, trauma, infection
Age Related Differential of Hematuria

· <20 – glomerular disease, genetic/familial
· 20-40 – stones, infection, trauma/exercise, glomerular disease
· >40 – neoplasm, stones, infection
Nephritic Syndrome 

· Nephritic Syndrome – clinical presentation of inflammation of glomerulus, characterized by:

· Microscopic hematuria – RBCs in urine, often forming RBC casts in collecting ducts

· Proteinuria – urine protein from glomerular breakdown, not always w/ hematuria (e.g. nephrotic)

· Microscopic hematuria + proteinurea ( could be glomerulonephritis
· Microscopic hematuria, no proteinurea ( other set of problems…

· HTN & edema – inflammatory response, and refer to previous lectures…

· Urinalysis – this is the key to diagnosis!
Capillary Injury Responses 

1) Capillary Wall Injury – insulting event (e.g. inflammatory response) can rupture capillaries in glomerulus

2) “Proliferation” – increased cellularity of glomerulus, as inflammatory cells appear (> 3 PMNs)

3) “Acellular” Crescent Formation – ECM accumulates by infiltrating cells after 7 days…

4) “Cellular” Crescent Formation – Monocytes, fibroblasts, epithelial cells all infiltrate crescent

5) Scarring – collagen laid down, irreversible scarring ( leads to global sclerosis, loss of kidney function

· Note – loss of kidney function really only occurs during final scarring stage ( thus must act quickly to treat, since these symptoms only arrive late in the game

Capillary Injury Mechanisms 

· Antibody-mediated – Ig’s bind directly to “antigen” on GBM ( complement cascade

· Immune Complex Mediated – antibodies binding antigens stick to glomerular capillaries ( complement

· “Mechanism X” – set of diseases with unknown mechanism for capillary injury

RPGN 

· Rapidly Progressive Glomerulonephritis – subacute rise in serum creatinine, and nephritic syndrome

· Not Disease – instead, is a common clinical presentation of many diseases w/ inflammatory GNs
· Diagnosis – made through H&P, urinalysis, renal biopsy, serologies… then reassess Hx w/ new info

· Renal Biopsy – include light microscopy, immunofluorscopy, electron microscopy:
· Light Microscopy – shows inflammatory response ( GN, hypercellularity, sometimes crescents

· Immunofluorescence – differentiates between Ig-mediated, Immune-complex-mediated, “X”
· Ig-mediated – has linear deposition of IgG ( Goodpasture’s Syn. = Type IV collagen
· Immune Complex Mediated – has granular deposition of IC’s ( many diseases (SLE)

· Mechanism “X” – no significant deposition of Ig/Complement, “pauci-immune GN”
· Electron Microscopy – refines the location of immune deposits

GN Diseases: Goodpasture’s Disease 

· Goodpasture’s Disease – is antibody-mediated, antigen is Type IV collagen

· Pulmonary-renal presentation – shows up as hemoptysis and RPGN

· Differential – Goodpasture’s, SLE, ANCA + small vessel vasculitits
· Light Microscopy – has hypercellular glomeruli with fibrin & crescents in Bowman’s space, compression of glom. tuft
· Immunofluorescence – has linear stain of GBM with IgG/C3, fibrin in Bowman’s space
· Electron Microscopy – cells/fibrin in Bowman’s space compressing glomerular tuft, no deposits
· Additional tests – Anti-GBM serology
· Treatment – plasma exchange (get rid of circulating Ig’s), give immunosuppression, rituximab (anti-CD20 antibody mediated B-cell depletion)
GN Diseases: Post-Streptococcal GN 

· Post-streptococcal GN – is immune-complex-mediated

· Presentation – about 21 days post-streptococcal infection, RPGN ( history is key!
· Light Microscopy – has hypercellular glomeruli including PMNs, some visible deposits sometimes

· Immunofluorescence – see granular stain of capillary loops, mesangial deposits of IgG & C3

· Electron Microscopy – large sub-epithelial deposits (near podocyte), also sub-endothelial deposits

· Reassessment – get an anti-streptolysin O serology to help confirm diagnosis & exclude others
· Treatment – give supportive care, process is self-limited

GN Diseases: Lupus Nephritis 
· Lupus Nephritis – is immune-complex-mediated… (although another SLE can be nephrotic instead)

· Presentation – is a multi-system disease, and RPGN
· Musculoskeletal – arthritis, arthalgia, myalgia, myositis

· Skin rash – malar (cheek) rash

· Constitutional – fatigue, anorexia, fevers
· Serology – positive ANA test (anti-neutrophil antibody), anti-dsDNA, hypocomplementemia, etc.
· Light Microscopy – has hypercellular glomeruli, also karyorhectic debris @ glomerular tuft, thick capillary walls, wire loops, trichrome shows bright red stain of deposits

· Immunofluorescence – has granular stain of GBM that is polyclonal: IgG, IgA, IgM, C1q/C3/C4

· Electron Microscopy – thickened subepithelial/subendothelial deposits – thick caps on light microscopy 
· Treatment – give immunosuppression, although relapses common; also BP control (ACEIs, ARBs)

GN Diseases: IgA Nephropathy 
· IgA Nephropathy – is immune-complex-mediated, highly prevalent in SE Asia, leading cause of ESRD there

· Presentation – can be RPGN or slowly-prorgressive GN, often edema & hematuria
· Henoch-Schoenlein Purpura (HSP) – variant of IgA nephropathy

· Presentation – systemic vasculitis, childhood age, purpuric skin rash, colitis, arthritis

· Treatment – supportive care only, immunosuppression questionable

· Light Microscopy – again hypercellularity but only in mesangial regions (>3 PMNs), focal crescents
· Immunofluorescence – a mesangial granular stain of GBM, only IgA!
· Electron Microsopcy – can see mesangial deposits
· Treatment – supportive care, can give BP controllers

GN Diseases: Small Vessel Vasculitis 

· Small Vessel Vasculitis – is Mechanism “X” mediated = pauci-immune GN
· Serology – positive for anti-neutrophil cytoplasmic antibodies (ANCA +) ( Dx for disease

· Presentation – can be in any tissue; if in kidney ( RPGN, mimics common diseases (pneumonia not resolved by Abx)

· Light Microscopy – key is focal crescents of necrotizing GN; also see vasculitis w/ fibrinoid necrosis, but hard vessel biopsy!

· Immunofluorescence – nothing much ( pauci-immune
· Electron Microscopy – collapse of glomerular tuft, but no deposits
· Treatment – just like lupus ( immunosuppress initially, most reach remission, freq relapse
