
Non proliferative glomerulopathy

(Nephrotic syndrome)



Nephrotic syndrome

The manifestations of the nephrotic syndrome include:

Massive proteinuria, with the daily loss of 3.5 gm or more of protein (less in children)

Hypoalbuminemia, with plasma albumin levels less than 3 gm/dL

Generalized edema

Hyperlipidemia and lipiduria



nephrotic syndrome 



The lesion in glomerular capillary walls resulting in increased

permeability to plasma proteins, resulting in proteinuria.

The proteinuria depletes serum albumin levels resulting in

hypoalbuminemia .

Generalized edema is the consequence of decreased colloid osmotic

pressure of the blood with subsequent accumulation of fluid in the

interstitial tissues.

The genesis of the hyperlipidemia seem to be due in part to increased

synthesis of lipoproteins in the liver, abnormal transport of

circulating lipid particles, and decreased catabolism.



Nephrotic patients are particularly vulnerable to infection,

especially staphylococcal and pneumococcal, probably related to loss

of immunoglobulins in the urine.

Thrombotic and thromboembolic complications are also common in

nephrotic syndrome, due in part to loss of endogenous

anticoagulants.



Causes:

The causes of the nephrotic syndrome are either glomerular diseases or systemic diseases.

Glomerular diseases:

The most frequent glomerular diseases causing nephrotic syndrome are:

Minimal-change disease: is most common in children.

Membranous glomerulopathy: is most common in older adults.

Focal segmental glomerulosclerosis: occurs at all ages.

Systemic diseases:

The most frequent systemic causes of the nephrotic syndrome are:

Diabetes mellitus.

Amyloidosis.

SLE.



Children

Primary : 95% of nephrotic syndrome in children.

Secondary (systemic disease) : 5% of nephrotic syndrome in children.

Adult

Primary : 60% of nephrotic syndrome in adult.

Secondary (systemic disease) : 40% of nephrotic syndrome in adult.



 
Prevalence 

(%)[*] 

Causes Children Adults 

 

Membranous glomerulopathy 5 30 

Minimal-change disease 65 10 

Focal segmental glomerulosclerosis 10 35 

Membranoproliferative 10 10 

glomerulonephritis[†] 10 15 

Other proliferative glomerulonephritides (focal, “pure 

mesangial,” IgA nephropathy)[†] 

 

Prevalence of causes of nephrotic syndrome. 



Proliferative glomerulopathies may have

mixed nephrotic/nephritic syndromes .



Minimal-Change Disease

It is the most frequent cause of nephrotic syndrome in children, but it is

less common in adults.

It is characterized by diffuse effacement of foot processes of visceral

epithelial cells (podocytes) in glomeruli that appear virtually normal by

light microscopy.



Etiology and Pathogenesis.

Two hypotheses:

1- Immune dysfunction, eventually resulting in the elaboration of a cytokine that damages visceral epithelial cells

and causes proteinuria. (The disease sometimes follows a respiratory infection or routine prophylactic

immunization.)

2- Mutations in several podocytes proteins, including nephrin and podocin.

In adults, it has been noted, that minimal-change disease can be associated with Hodgkin lymphoma and, less

frequently, other lymphomas and leukemias. In addition, secondary minimal-change disease may follow NSAID

therapy.



Clinical Features.

The peak incidence is between 2 and 6 years of age.

Patients present with massive proteinuria, renal function remains good, and there is commonly no

hypertension or hematuria.

The proteinuria usually is highly selective, most of the protein being albumin.

Most children (>90%) with minimal-change disease respond rapidly to corticosteroid therapy.

However, proteinuria may recur, and some patients may become steroid-dependent or resistant.

The long-term prognosis for patients is excellent, and even steroid-dependent disease resolves when

children reach puberty. Although adults are slower to respond, their long-term prognosis is also

excellent.



Morphology. 

Light microscopy:

The glomeruli are normal.

Electron microscopy:

The GBM appears normal, and no electron-dense material is deposited. The principal lesion is in the visceral

epithelial cells, which show a uniform and diffuse effacement of foot processes.

Foot process effacement is also present in other proteinuric states (e.g., membranous glomerulopathy, diabetic

nephropathy); it is only when effacement is associated with normal glomeruli by light microscopy that the

diagnosis of minimal-change disease can be made.

Immunofluorescent microscopy:

Show no immunoglobulin or complement deposits.



minimal-change nephropathy 





Membranous Nephropathy

Membranous nephropathy is a common cause of the nephrotic syndrome in

adults.

It is characterized by diffuse thickening of the glomerular capillary wall due to

the accumulation of electron-dense deposits along the subepithelial side of the

basement membrane.



Etiology

Membranous glomerulopathy is divided into:

Primary idiopathic membranous glomerulopathy in 85% of cases: no associated condition can be identified.

Secondary membranous glomerulopathy in 15% of cases: occurring in association with other systemic diseases

and a variety of identifiable etiologic agents.

The most notable such associations in secondary membranous glomerulopathy as follows:

• Drugs : penicillamine, captopril, gold, nonsteroidal anti-inflammatory drugs NSAIDs.

• Underlying malignant tumors, particularly carcinomas of the lung and colon, and melanoma.

• SLE:about 10% to 15% of glomerulonephritis in SLE is of the membranous type.

• Infections (chronic hepatitis B, hepatitis C, syphilis, schistosomiasis, malaria).



Clinical Features.

This disorder usually begins with the insidious onset of the nephrotic syndrome or, in 

15% of patients, with non-nephrotic proteinuria. 

Hematuria and mild hypertension are present in 15% to 35% of cases. 

The course of the disease is variable but generally indolent. 

The proteinuria is nonselective and usually does not respond well to corticosteroid 

therapy. 



Progression is associated with increasing sclerosis of glomeruli, rising serum

creatinine reflecting renal insufficiency, and development of hypertension.

About 10% die or progress to renal failure within 10 years.

It is necessary in any patient to first rule out the secondary causes, since treatment

of the underlying condition (malignant neoplasm, infection, or SLE) or

discontinuance of the offending drug can reverse the injury.



Morphology.

By light microscopy:

1-The glomeruli either appear normal in the early stages of the disease or exhibit uniform, diffuse thickening of

the glomerular capillary wall.

2-As the disease advances , glomerular sclerosis may occur; with time glomeruli may become totally sclerosed.

By electron microscopy

1-Irregular dense deposits of immune complexes between the basement membrane and the overlying epithelial

cells (subepithelial deposit).

2-Basement membrane has irregular spikes.

3-Visceral epithelial cells having effaced foot processes.

Immunofluorescence microscopy:

Granular deposits of both immunoglobulins and complement.



Membranous glomerulopathy 
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Sub epithelial deposit Granular deposit of 

IgG and C3

Membranous glomerulopathy



Focal Segmental Glomerulosclerosis

This lesion is characterized by sclerosis of some glomeruli (thus, it is focal); and in

the affected glomeruli, only a portion of the capillary tuft is involved (thus, it is

segmental). Idiopathic focal segmental glomerulosclerosis accounts for as many as

10% (In children) and 35% (In adults) of cases of nephrotic syndrome.



Classification:

Focal segmental glomerulosclerosis (FSGS) occurs in the following settings:

• primary disease (idiopathic focal segmental glomerulosclerosis)

• Secondary :

I- In association with other known conditions, such as HIV

infection (HIV-associated nephropathy), heroin addiction (heroin nephropathy), sickle-

cell disease, and massive obesity

II- As a secondary event, in previously active glomerular disease

e.g., IgA nephropathy.

III- As adaptive response to loss of renal tissue in advanced stages of

other renal disorders, such as reflux nephropathy, hypertensive nephropathy.



Clinical features:

The clinical features of FSGS differ from those of minimal-change disease in the following

respects:

(1) There is a higher incidence of hematuria, reduced GFR, and hypertension.

(2) Proteinuria is more often nonselective.

(3) There is poor response to corticosteroid therapy.

(4) There is progression to chronic kidney disease, with at least 50% developing end-stage

renal disease within 10 years.

There is little tendency for spontaneous remission in idiopathic FSGS, and responses to

corticosteroid therapy are variable. In general, children have a better prognosis than adults

do.



Morphology: 

Light microscopy: 

The focal and segmental lesions may involve only a minority of the glomeruli and

may be missed if the biopsy specimen contains an insufficient number of glomeruli.

Electron microscopy: 

Both sclerotic and nonsclerotic areas show diffuse effacement of foot processes, focal

detachment of the epithelial cells.

Immunofluorescence microscopy: 

IgM and C3 may be present in the sclerotic areas and/or in the mesangium.
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Focal, segmental 

Glomerulosclerosis

Trichrome stain 

demonstrates blue, collagen 

deposition. 



Glomerular lesions associated with systemic diseases

Diabetic Nephropathy

Diabetes mellitus is a major cause of renal morbidity and mortality, and diabetic nephropathy is one of

the leading causes of chronic kidney failure .

Advanced or end-stage kidney disease occurs in as many as 40% of both insulin-dependent type 1

diabetics and type 2 diabetics.

By far the most common lesions involve the glomeruli and are associated clinically with three glomerular

syndromes: non-nephrotic proteinuria, nephrotic syndrome, and chronic renal failure.



Pathogenesis:

The pathogenesis of diabetic glomerulosclerosis involved:

• The metabolic defects, are responsible for biochemical alterations in the GBM.

• Non enzymatic glycosylation of glomerular proteins.

• Hemodynamic changes involved in the initiation and progression of diabetic

glomerulosclerosis.

To sum up, two processes seem to play a role in the fully developed diabetic glomerular lesions:

1- A metabolic defect, probably linked to advanced glycosylation end products, that accounts for the

thickened GBM and increased mesangial matrix

2- Hemodynamic effects, associated with glomerular hypertrophy, which also contribute to the

development of glomerulosclerosis.



Morphology

The morphologic changes in the glomeruli include:

(1) Capillary basement membrane thickening.

(2) Diffuse mesangial sclerosis.

(3) Nodular glomerulosclerosis.

The morphologic manifestations of diabetic nephropathy are identical in type 1 and type 2 diabetes.





Diabetic Nephropathy



By electron microscopy

1-Irregular dense deposits of immune complexes between the basement membrane and the overlying epithelial cells

(subepithelial deposit).

2-Basement membrane has irregular spikes.

3-Visceral epithelial cells having effaced foot processes.

Immunofluorescence microscopy:

Granular deposits of both immunoglobulins and complement.


