Nephrotic Syndrome
Three edematous states:


1.  Congestive Heart Failure (decreased cardiac output, decreased ECV, decreased 


perfusion of carotid sinus, increased AGT-II and aldosterone secretion)


2.  Cirrhosis (increased splanchnic vasodilation, decreased ECV, increased AGT-II and 


aldosterone secretion)


3.  Nephrotic Syndrome (protein wasting in urine, decreased oncotic pressure in blood, 


decreased ECV, increased AGT-II and aldosterone, increased Na+ retention)
Nephrotic Syndrome (NS)
Normal creatinine

Hypoalbuminemia

Proteinuria >3g/day

Hypercholesterolemia, hepatosplenomegaly
Edema
The hypoalbuminemia causes increased liver protein and cholesterol synthesis.
Primary NS:  Minimal Change Disease, FSGS, Membranous nephropathy

Secondary NS:  SLE, RA, HCV, Syphilis, HIV, lung/breast/colon cancer, Diabetes, NSAIDS

Complications of Nephrotic Syndrome include: 

--thromboembolism (from urinary loss of anticoag proteins, and extra liver production of 


procoag proteins)

--infection (from urinary loss of IgA and IgG)
	Clinical feature
	Nephrotic
	Nephritic

	Renal Function
	normal renal function
	impaired renal function

	Proteinuria
	>3.5 grams per day
	<3.5 grams per day

	Proteinemia
	hypoalbuminemia
	normal albuminemia

	Urine sediment
	usually no RBC or RBC casts
	many RBC and RBC casts

	Edema
	always
	sometimes

	HTN
	sometimes
	always

	Serum creatinine
	sometimes elevated
	always elevated

	Glomerular histology
	normal cellularity
	hypercellularity

	Specific diseases
	Non-inflam glomerulopathies:

--membranous

--minimal change

--FSGS

--diabetic nephropathy

--amyloid
	Inflammatory glomerulonephritis:
--post-infectious GN

--IgA nephropathy

--membranoproliferative GN

--lupus nephritis

--pauci-immune (ANCA) GN

--anti-GBM nephritis


Nephrotic Syndrome

Characterized by:


--high proteinuria (>3.5 g/day)


--hypoalbuminemia


--edema


--increased lipids in blood and urine

Podocytes have two functions:


--finest filtration barrier


--counteract outward hydrostatic pressure, maintaining normal capillary patency.
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Edema formation
Causes of nephrotic syndrome include:


--Minimal Change Disease


--Focal/Segmental glomerulosclerosis


--Glomerulonephritis


--Systemic diseases (diabetes, SLE)

Minimal Change Disease (MCD)
Most common in children.  Often caused by lymphoma or NSAIDS.

Selective heavy proteinuria (albumin only).

Renal function is normal.  Remitting/relapsing course.  Good prognosis.  Good response to steroids.

Light microscopy shows no damage.  

EM shows effacement of podocyte foot processes, as negatively charged proteoglycans degrade.  
So loss of physical barrier and negative charge are both important.


May also have some relation to lymphokines and defective T-cell function.
Focal Segmental Glomerulosclerosis (FSGS)
Common in children and adults, especially in blacks.

Non-selective proteinuria, with hematuria and HTN as well.
Poor prognosis.  Poor response to steroids.

Primary FSGS is due to widespread severe podocyte injury.  Podocytes may efface, vacuolize, or 
even detach from the GBM.  Its cause is idiopathic.

Secondary FSGS is characterized by segmental sclerosis, especially near the hilum.  IF reveals 
IgM and C3 in the scleroses.  Secondary FSGS may be caused by SS, HIV, or heroin.
There are variants of focal sclerosis, including “collapsing glomerulopathy” (collapsed 
glomerular capillaries) and “tip lesion” (expansion of the glomerular tip opposite the 
vascular pole, giving the glomerulus a teardrop shape).
Pathogenesis of FSGS
Generalized epithelial cell injury, detachment of podocytes.

Glomerular hypertension, hypertrophy, endo/epithelial injury, and hyperlipidemia contribute to 
symptoms of nephrotic syndrome.

The characteristic lesion in classic FSGS is peri-hilar sclerosis with hyalinosis.
HIV and B19 may be involved in the “collapsing” variant of FSGS.

Membranous Glomerulopathy   ( =Class V Lupus Nephritis)
Common in adults.  Often presents suddenly.  Exactly the same disease as Class V Lupus Nephritis.

Non-selective extreme proteinuria.

Poor prognosis if proteinuria is very high or patient has HTN.

There will be diffuse thickening of capillary walls with BM “spikes.”  IF reveals IgG and C3 in 
subepithelial deposits.
Primary membranous glomerulopathy may be due to autoimmune complex deposition, but it’s 
mostly
idiopathic.
Secondary membranous glomerulopathy is due to infection, drugs, or solid cancers.
Diabetes Mellitus
May lead to atherosclerosis, nephropathy, neuropathy.

Diabetic nephropathy has Stages I-V.  It starts as microalbinuria and increases to nephrotic-level 
proteinuria in five years.  

Glomerular sclerosis has nodules called Kimmelstiel-Wilson bodies.  Arteriolar hyalinosis is severe.

Positive silver stain is pathognomonic.
