	Disease State
	Signs/Sx
	Pathophysiology
	Pathology/Histology

	Acute Tubular Nephritis
	No Hematuria and No WBCs

BUN/Cr > 20

	Ischemia or Drug Induced.

Heterogeneity of tubular segments contributes to tubular pathology: transport mechanisms, intracellular metabolism.

Tubular damage ( exfoliation ( obstruction by casts ( tubular back leak and (GFR ( oliguria.
	Sublethal: loss of brush border, apical blebbing, cell vacuolization, detatchment of epithelial cells.

Lethal: coagulative necrosis, detatchment, apoptosis (requires ATP)

Repair: flattening, stretching of epithelial cells, mitotic figures, apoptosis of overgenerated cells.

Loss of cell polarity.

Tubular obstruction by epithelial casts.

	Ischemic Acute Tubulonephritis
	Hypotension, shock, cardiopulmonary arrest, azotemia.
	Disruption of arterial supply or ( in circulating supply (sepsis or shock).

O2 tension varies: outer medulla damaged by ischemia first.
	Exofoliation of epithelium, apoptosis, tubular casts and dilation.

Flattening w/regeneration.

Leukocytes in peritubular capillaries release chemotactic factors ( PMNs, ICAMs, Ts

	Nephrotoxic Acute Tubulonephritis
	Gentamicin, Amphotericin B, radiocontrast, Li, cisplatinum use.
	Prox tubule: avid drug uptake

Free radical formation, interference w/oxidative metabolism.
	Greater structural injury than ischemic.  Frank necrosis.

	Acute Interstitial Nephritis
	No hematuria + WBCs.

Edema and mononuclear infiltration in interstitium.

Polyuria, nocturia, acidosis, salt-loss.
	Loss of resorptive and secretory functions.

RF results from tubule damage, interfering w/blood supply.
	Interstitial WBCs

	Drug Induced AIN
	Fever, eosinophilia rash.
	Caused by antibiotics, Diuretics, Immunosuprresives. NSAIDs
	Eosinophilia

	Acyte

Pyelonephritis
	PMNs in tubules, mononuclear infiltrate in interstitium. Renal Pelvis especially susceptible.
	E. Coli, Klebsiella, etc.

Virulence Factors (O, K)

Risk Factors: Vesiculouretal reflux, obstruction, catheters. 
	Intertubular PMNs and interstitial mononuclear infiltrate.

	Chronic Pyelonephritis
	Hydronephrosis: obstruction w/o infection.  Dilation of pelvis, flattening of papillae at poles.
	Prolonged interstitial inflammation, chronic ischemia, reflux, obstruction.
	Fibrosis, mononuclear inflammation in interstitium.

	Thombotic Microangiopathies
	Endothelial injury in capillaries, arterioles, small arteries
	Swelling/detatchment of endothelial BM.

Accumulation of fluid/fibrin/debris in subendothelial space ( narrowing of vessels ( hemolysis.
	Glomeruli show swelling of endothelium, thrombi, RBC fragments.

	Hemolytic Uremic Syn
	Post-infectious
	Renal Failure, oliguria, hematuria/proteinuria.
	Glomerular capillary swelling.

	Scleoderma, malignant Hypertension
	
	
	Arterial and arteriolar swelling.

	Glomerulonephritis
	Hematuria and RBC casts.

Proteinuria, edema, also possible.
	
	( in glomerular cellularity.

Crescents: proliferation of epi cells from BM and macros ( rapidly fibrous

	Post-Infectious
	Gross hematuria, (sC3
	Post-Group A Strep.

Immune complex.
	Diffuse proliferative mesangium and endothelium.  Polys. Crescents.

IF: granular IgG and C3

EM: subepithelial humps

	IgA Nephropathy
	Microalbunemia, proteinuria ( 50% to ESRD
	Unknown etiology. Often follows URI.  Immune complex mediated.
	Focal mesangial proliferation. Crescents.

IF: IgA/C3 (no C1q)

	Membrano-proliferative GN
	Nephrotic/Nephritic ( ESRD.  Low serum complement.
	Unknown pathogenesis.

Immune complex mediated.
	Tramtrack GBM.

Diffusely Hyperlobular, hypercellular.

Cresents.

	Pauci-Immune Complex
	Systemic small artery vasculitis.
	p-ANCA, c-ANCA antibodies against PMNs ( damage epithelium.
	Crescents.

	Anti-Glomerular Basement Membrane
	Goodpasteur’s syndrome: anti-GBM + anti-alveolar antibodies.
	Anti-bodies against (3 chain of collagen) BM ( complement ( PMNs
	Crescents.

IF: linear pattern of IgG along capillary loops

Diffuse disease: necrosis.

	SLE in the kidney
	Hematoria and/or proteinuria

I: normal on LM

II: Pure mesangial

III: Focal/segmental

IV: Diffuse proliferative (most common, mixed nephrotic, nephritic)

V: Diffuse membranous (nephrotic)

VI: Advanced sclerosing.
	Immune complexes
	 full house:IgG/IgA/IgM/C3/C1q

EM: tubuloreticular inclusions in cytoplasm


