Renal Manifestations of Systemic Diseases
SLE
SLE is characterized by multiple circulating autoantibodies, especially ANA (although +ANA is 
not diagnostic of SLE).
In the kidney, immune complexes deposit mostly in glomeruli, but tubules and interstitium too.
IF shows a “full house” of IgG, IgA, IgM, C3 and C1q deposition.
C1q is practically pathognomonic for SLE.  Serum C1q will be low due to all the deposition.

There are different classes of lupus nephritis (which can transform, so careful monitoring important).

1.  Mesangial Lupus Nephritis (Class II) has symptoms of mild hematuria, and nephritic 
proteinuria.  Mesangium is hypercellular but doesn’t affect capillary lumens.  Full house 
is limited to the mesangium.

2.  Focal Proliferative Lupus Nephritis (Class III) has hematuria and proteinuria.  There may be 
RBC casts and elevated creatinine.  Both mesangial and endothelium are hypercellular, 
and capillary lumens are obstructed.  Podocyte foot processes show significant effacement.

Full house is in the mesangium and capillary loops.
3.  Diffuse Proliferative Lupus Nephritis (Class IV) is the most common lupus nephritis.  Bad 
prognosis.  Symptoms include hematuria and nephrotic proteinuria.  Almost all glomeruli 
have mesangial and endothelial hypercellularity.  This is global.  Capillary loops are 
thick and look like “wire loops.”  
4.  Membranous Lupus Nephritis (Class V) has symptoms of nephrotic proteinuria.  Glomeruli 
appear normal or with some diffuse thickening of mesangium.  However, epithelium has 
tons of deposits, with “spikes” of GBM between them.  This is called “spike and dome” 
appearance.  There are also tubulo-reticular inclusions (TRIs) in the mesangium.
(Raymond removed images and a summary table of the different nephritis classes.)
Multiple Myeloma / Monoclonal Gammopathies
1.  Light-Chain Cast Nephropathy is caused by precipitation of Bence-Jones proteins in tubules.  
These dense protein casts result in acute renal failure.  Protein casts appear fractured and 
stain red.  Tubules have mononuclear infiltrate and multinucleated giant cells.  
Glomeruli are not involved.  IF stains casts for either kappa or lambda chains but not both.
2.  AL Amyloidosis is derived from lambda light chains (occassionally kappa).

     AA Amyloidosis is derived from SAA protein, seen in patients with RA or TB.
     AL and AA Amyloidosis are distinguished only by IF.  They present with nephrotic syndrome 
and expansion of mesangium with Congo red, acellular amyloid plaque that appears apple 
green under polarized light.  This plaque may obstruct the capillary lumen.

  EM shows the amyloid deposits to be made of random non-branching thin fibrils.
3.  Light Chain Deposition Disease (LCDD) is like AL amyloidosis, but is distinguished from AL 
amyloidosis by granular (not fibrillar) structures on EM, plaques that don’t stain with 
Congo red, and are usually kappa chains.

LCDD presents with nephrotic syndrome proteinuria.  Patients usually have multiple myeloma.

LCDD deposits are in the tubular and glomerular BMs, and give a nodular appearance.

These nodules look exactly like diabetic nephropathy but are silver stain negative.
(Raymond removed image of LCDD.)
Thrombotic Microangiopathies
These diseases have endothelial cell injuries with cell swelling, detachment, scarring, and lumen 
occlusion.  Occlusion damages RBC, causing microangiopathic hemolytic anemia.
1.  HUS is usually associated with diarrhea caused by Ecoli or Shigella.  Bacterial toxins bind 
Gb3 on glomerular endothelium, causing endothelial swelling/detachment and thrombosis. 
HUS causes acute renal failure, hematuria, proteinuria, and hemolytic anemia with 


fragmented RBC in peripheral blood. Endothelium is thick, and lumen is occluded.

--Diarrhea-positive HUS affects glomeruli because of all the Gb3 there.

--Diarrhea-negative HUS affects arterioles and so has a worse prognosis for ESRD.
2.  Thrombotic Thrombocytopenic Purpura (TTP)  has five symptoms:  fever, hemolytic anemia, 
thrombocytopenic purpura, neuro problems, and renal insufficiency.  TTP is caused by 
defects in vWF, leading to circulating vWF multimers that cause thrombosis.

TTP causes endothelial thickening, thrombi, and fibrin accumulation.

Separated endothelium stimulates formation of a second GBM (“tram tracks”).

3.  Scleroderma is characterized by excessive collagen deposition in skin, arteries/arterioles, and 
kidney.  Positive ANA, anti-DNA topoisomerase, and anti-centromere antibodies, 
Raynaud’s syndrome, dysphagia, and hypertension are all signs of scleroderma.

Renal signs include insufficiency (elevated creatinine), hematuria, and proteinuria.

“Scleroderma renal crisis” is acute renal failure, severe hypertension, and anuria (often fatal).


Scleroderma attacks small arteries/arterioles more than capillaries or large arteries, 
producing “onion-skinning” of elastic lamina in vessels.  Looks exactly like HTN damage.  
Glomeruli are often not directly involved, but will collapse from loss of perfusion.

(Raymond removed image of thrombotic microangiopathies.)
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