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GLOMERULAR DISEASES

Glomerular diseases account for a significant proportion of acute and chronic kidney disease. 

Glomerular damage may follow a number of insults: 

· Inherited abnormality e.g. Alport's disease
· Immunological injury (Goodpasture’s disease)
· Metabolic stress e.g. diabetes mellitus

· Deposition of extraneous materials e.g. amyloid
Glomerular diseases cause some or all of: 

· leakage of cells and macromolecules across the glomerular filtration barrier

· proteinuria: characteristic of podocyte diseases or of alteration of architecture by scarring or deposition of foreign material

· hematuria: characteristic of inflammatory and destructive processes 

· loss of filtration capacity (low GFR)

· hypertension . 
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	Figure 17.27 Spectrum of glomerular diseases. At one extreme, specific injury to podocytes, or structural alteration of the glomerulus affecting podocyte function (for example, by scarring or deposition of excess matrix or other material), causes proteinuria and nephrotic syndrome (see Box 17.19, p. 479). The histology to the left shows diabetic nephropathy. At the other end of the spectrum, inflammation leads to cell damage and proliferation, breaks form in the GBM and blood leaks into urine. In its extreme form, with acute sodium retention and hypertension, such disease is labelled nephritic syndrome (FSGS = focal and segmental glomerulosclerosis; MCGN = mesangiocapillary glomerulonephritis). The histology to the right shows a glomerulus with many extra nuclei from proliferating intrinsic cells and influx of inflammatory cells shows crescent formation (arrows) in response to severe post-infectious glomerulonephritis


Diagnosis Acute Glomerulonephritis:
1- Renal biopsy is needed, in order to have a perfect diagnosis,. But this is not always done.

2-Serology: serology is quite helpful for diagnosis of many cases of AGN (Table 2-6).  

Finding specific antibodies in the serum or type and site of immune deposits in renal biopsy.
Complement C3 level (Box 2-5), anti GBM Antibodies. Antineutrophil cytoplasmic antibodies (ANCA) sometimes are quite valuable (Box2-6). This common causes of crescentic GN (which also called rapidly progressive glomerulonephritis are summarized in Box 2-7   

Table 2-6 Serology and immune-deposits in glomerular diseases

	Disease
	C3
	ANCA
	Anti-GBM
	Immune  deposit

	Goodpasture's disease
	Normal
	-ve
	+ve
	linear

	Wegener's granuloma
	Normal
	+ve
	-ve
	no deposit

	Post-streptococcal GN
	Low
	-ve
	-ve
	Different fashion even crescent


Box 2-5 Causes of low C3 GN

	Causes of low C3 level GN

	· Postinfective GN

· Subacute infection (subacute infective endocarditis)

· Systemic lupus erythematosus

· Cryoproteinemia

· Mesangiocapillary  GN- type 1


Box:2-6 Antineutrophil cytoplasmic antibodies and their clinical importance

	Anti-Neutrophil-Cytoplasmic Antibodies (ANCA)

	· They are antibodies to proteinase-3.

· They give granular staining of neutrophil cytoplasm.

· ANCA are seen in vasculitis as polyarteritis nodosa microscopic angiitis and Wegener's granulomatosis.

· ANCA is helpful in diagnosis and follow up disease activity, according to exacerbation and remission.

They are of 2 type

· cytoplasic or cANCA found in 80-90 % of Wegener’s granulomatosis.

· Perinucliar pANCA: seen 40-50% of patient with microscopic angiitis and other vasculitis.


Box 2-7  Important causes of crescentic glomerulonephritis

	Causes of crescentic GN

	· Systemic Vasculitis

· Systemic lupus erythematosus

· Good Pasture’s disease

· Aggressive course of IgA nephropathy

· Aggressive course of poststreptococcal GN


AQUIRED GLOMERULAR DISEASES

MAJOR GLOMERULAR DISEASES

[1]- Minimal Changes Nephropathy:-

It accounts for 75- 90 % of cases of nephrotic in children and 20% of cases in adult. 
Pathogenesis and pathology: the exact causes are unknown. It is normal under light microscopy (L/M), immunoflorescent study (IF) study is normal. There is diffused epithelial cells foot processes fusion (effacement) under electron microscopy (E/M)

It is either primary glomerular disease or it could occur secondary to Hodgkin's disease and to NSAIDs use. Main characters of minimal changes nephropathy is summarized in Box: 2-8.  

Box 2- 8  Minimal changes nephropathy important clinical and lab findings

	Clinical features of Minimal Changes Nephropathy

	· boys are twice affected as girls

· 1/2 of cases have a history of preceded upper respiratory tract infection

· BP is normal unless the patient passes into ESRD

· 24-h urine protein is heavy and  may reach 40 gm/day in severe cases

· urine examination show only proteinuria, no RBCs or WBC or cast 
· proteinuria is selective (mainly albumine which means transfferine/albumin = 1/50)



[2]-Focal and Segmental Glomerulosclerosis (FSGS)

 It accounts for 10% of nephrotics in children and for 15% in adults.

It is either

1- primary glomerular disease

2-  secondary, when associated with other disease as HIV or Heroin addiction

 Pathology: There is sclerosis (fibrosis) of some glomeruli (focal), and the affected glomeruli have part of the capillaries (segment) is sclerosed (scars are seen in a segment of affected glomeruli) There is no acute inflammation.

Clinical Features: 

· Nephrotic syndrome is the usual presentation of FSGS with hematuria in 65%, hypertension in 10%, renal insufficiency in 10%.

· Proteinuria is nonselective. 

· The pathology involves the deep nephrons more than the superficial nephrons. That is why many cases are miss-diagnosed as minimal changes nephropathy. 

 Treatment: 

· They are steroid-resistant

· They progress to ESRD

· The management is general measures only, as in nephrotic syndrome

· It recurs in allograft (transplanted kidney)
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	Figure 17.29 Histopathology of glomerular disease. (light microscopy) A- Normal glomerulus. Note the open capillary loops and thinness of their walls-'should look as if you could cut yourself on them'. B- Focal segmental glomerulosclerosis. The portion of the glomerulus arrowed shows loss of capillary loops and cells, which are replaced by matrix.  C- Focal necrotizing GN. A portion of the glomerulus (N = focal necrotising lesion) is replaced by bright pink material with some 'nuclear dust'. Neutrophils may be seen elsewhere in the glomerulus. There is surrounding interstitial inflammation (I). This is most commonly associated with small-vessel vasculitis and may progress to crescentic nephritis. D- Membranous nephropathy. The capillary loops (C) are thickened (compare with the normal glomerulus) and there is expansion of the mesangial regions by matrix deposition (M). However, there is no gross cellular proliferation or excess of inflammatory cells. E-Crescentic GN. The lower part of Bowman's space is occupied by a semicircular formation ('crescent', Cr) of large pale cells, compressing the glomerular tuft. This is usually seen in aggressive inflammatory types of glomerulonephritis. Antibody deposition in the glomerulus. (direct immunofluorescence). F- Granular deposits of IgG along the basement membrane in a subepithelial pattern, typical of membranous nephropathy. G- IgA deposits in the mesangium, as seen in IgA nephropathy. Ribbon-like linear deposits of anti-GBM antibodies along the GBM in F-Goodpasture's disease. Glomerular structure is well preserved in all of these examples.


[3]-Membranous Glomerulonephritis

It is the most common cause (50%) of nephrotics in adult.

Pathogenesis:

· There is strong relationship with HLA DRw3.

· It is either primary glomerular disease or secondary to:-

· Drugs (penicillamine, gold, captoprill).

· Infection (HIV, syphilis, parasite).

· SLE and collagen disease.

· Malignancy (solid tumors as lung, breast, gastrointestinal tract).

· Other different disease as diabetes mellitus, thyroiditis.

Pathology:

· Light microscopy in early stage may be normal, but later there is thickening of capillary wall without increase in glomerular cellularity (no proliferation).

· Immunoflorescent study (IF) shows spike-like subepithelial immune deposits

· Electron microscopy (E/M): There are subepithelial immune deposits.

Clinical Manifestations:

· Male : female is  2 : 1
· Age 2 – 70 years 


· 20 % are asymptomatic

· Hypertension is uncommon

· Renal function is usually normal at presentation.

Prognosis:

· 1/3 remits spontaneously;
1/3 remains nephrotic; 1/3 passes into ESRD

Diagnosis: Definite diagnosis is by renal biopsy and histopathology.

Treatment: Steroid and cyclophosphamide delay ESDR and improve nephrotic syndrome but because of their side effects it is better to keep them for severe cases.

Complications: Renal vein thrombosis could occur in any type of nephritic disease but more common and well known complication of membranous GN, It is presented as sudden loin pain with hematuria in a nephritic patient with sudden deterioration of renal function. Diagnosis by renal venography or doppler. Treatment is anticoagulation and thrombolytic therapy. 

 [4]-Mesagiocapillary GN (MCGN)

It is also called membranoproliferative GN

Characterized by 

1- Nephrotic syndrome

2- Hypocomplementemia

3- Histopathology: The glomeruli have lobular appearance with basement membrane thickening and proliferation of mesangial cells and matrix.

MCGN is of two types: - MCGN I & II

· In MCGN I there are sub-endothelial immune deposits, while in MCGN II, there are intra-membranous dense deposits.

· In MCGN I there is activation of classical pathway of complement (low C4), while MCGN II there is activation of alternate pathway (low C3 normal C4) with presence of C3 nephritic factor (it is IgG has anti C3-convertase action).

· MCGN I is associated with infection as SBE, shunt infection, viral (HIV, HBV, HCV), while MCGN II is associated with C3 nephritic factor.

Clinical Features: Both types (I & II) have nearly same clinical presentation. 20% of cases presented with acute nephritic syndrome rather than nephrotic.

· Age: 5-30 years.

· Male: female is 1:1

· Presenting sign:- 

a- 50% nephrotic syndrome (increases to 80% during the course). 

b- 20% acute nephritis (especially type II).

c- 30% as asymptomatic hematuria or asymptomatic proteinuria.

Course: 

· 1/3 passes into ESRD within 6-10 years. 

· 1/3 has persistent nephrotic range proteinuria or hematuria,

· 5% only has spontaneous remission.

Treatment:

Supportive measures & Combination of steroid, immunosuppressant, anti-platelet and anticoagulation (cocktail) may be helpful in some cases.

[5]- Post-Streptococcal GN

· Acute renal failure that follows streptococcal pharyngitis or Streptococcal skin infection. 

· There is a lag period 10-14 days between the sore throat and the renal manifestation. This lag period is more (2-3 weeks) in skin infection.

· Age: 4-6 years is the usual age, but adult can be affected and in this case, the course will be more severe, more prolonged and even some may pass to chronic renal failure.

Etiology: It follows beta-hemolytic streptococcus, group A.

Clinical manifestation: Acute renal failure, characterized by: - 

a- Hematuria (smoky urine)

b- Proteinuria (less than 3 gm/day)

c- Oliguria

d- Puffiness of the face and edema due to salt and fluid retention

e- Hypertension.

Investigation:

a- To assess the severity of renal impairment as high urea, high creatinine, hyperkalemia,

b- low C3 ( it seen in most cases but it is not diagnostic)

c- high ASOT ( to support the evidence of recent streptococcal infection)

d- Throat swab for culture and sensitivity

Management:

a- Antibiotic (penicillin is still effective in eradication of streptococcal pharyngitis).

b- Fluid input and output balance.

c- Antihypertensive drugs, better to start with diuretics, if no response choose another drug.

d- Low protein diet

e- e- low salt diet.

Prognosis: It is good, most cases resolved completely specially children. Some adult onset PSGN delays in recovery and recover with residual renal impairment.

[6]- Goodpasture's Disease

· Characterized by acute GN  (hematuria, oliguria, hypertension + renal failure). Which is associated with lung hemorrhages (hemoptysis). Sometimes there are only renal manifestations.

· Age is young patient (20-30y) 

· Sex: - male predominance 6/1 in the young, while in elderly patient it is equal.

Pathology:

· Anti-GBM antibodies are detected in the blood.

· These antibodies are thought to be the cause.

· Renal biopsy in most cases shows crescent formation (L/M)

· Characteristic linear deposits (IgG) in the basement membrane (IF)

Differential Diagnosis: -

· Wegener granulomatosis affects the lung and the kidney presented also with hemoptysis associated with GN. (histopathology and serology are helpful in differentiation)

· Tuberculosis also affects both lung and affects the kidney (Chest radiograph shows usually apical cavitations in TB rather than basal infiltration)

· SLE It is also multi-organ involvement  

Treatment:

· Plasmexchange: by this we remove the plasma proteins including the antibodies from the blood until the titer of anti-GBM is negative and replace it by a blood bank plasma. 

· Methyl prednisolone 1gm/day for three days (pulse therapy) then 1mg/kg/day for 4-6w.

· Immonosuppressive Drugs: cyclophosphoamide 2mg//kg/d or azothioprine 2mg/kg/d
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	Clinical presentations of IgA nephropathy in relation to age at diagnosis. Henoch-Schönlein purpura is most common in childhood but may occur at any age. Macroscopic hematuria is very uncommon over the age of 40 years. The detection of IgA nephropathy amongst patients with asymptomatic urine abnormality will depend on attitudes to routine urine testing and renal biopsy. It is uncertain whether patients presenting with chronic renal impairment have a disease distinct from that of patients presenting at a younger age with macroscopic hematuria.


[7]- IgA Nephropathy & Henoch-Schonlein Purpura

 Clinical presentation:

a- hematuria is a must.

b- proteinuria is usual

c- hypertension is common

 These may be mild or severe that may lead to nephrotic or may cause‚renal ESRD. Recurrent hematuria is the common, which accompanies upper respiratory tract infection.

Pathology: intra-mesangial deposition of IgA seen by IF, which is diagnostic for both IgA nephropathy and Henoch-Schonlein . purpura.

Treatment: It resolves spontaneously usually, but occasionally IgA may pass into ESRD, specially when it causes crescent formation. Response to treatment is poor. Immunosuppressive therapy is under study. Control of HT is the main point in the management.

Henoch-Schonlien purpura:-

Affects children and occasionally adult characterized by rash, abdominal pain, and mild GN (hematuria). Histopatholgical changes are similar to IgA nephropathy. Renal manifestations are mild in children but more severe in older children and adults. Cause is vasculitis. Prognosis is usually good.

INHERITED GLOMERULAR DISEASES

ALPORT'S SYNDROME: - 

 It is also called hereditary nephritis, characterized by nephritis with sensorineural deafness. 

 There is progressive degeneration of glomerular basement membrane (GBM) due to mutation in the gene responsible for type IV collagen at chromosome Xq22. It is either 

a- Sex-linked disease where male affected by nephritis and deafness while female may complain of hematuria only.

b- Autosomal recessive, both sexes are affected equally. It less common than sex-linked disease.

 No treatment can stop progression of the disease, and usually patient pass in to end-stage renal disease. 

 They are good candidates for transplant because they are young adults. 

 Some transplanted kidneys are affected by antibodies to their normal collagen.

THIN GBM DISEASE: -

 It is autosomal dominant inherited disease characterized by recurrent hematuria only or hematuria at stick-test level, but no proteinuria, nor hypertension, and no reduction in the GFR. 

 Electron microscopy shows thin GBM. 

 Prognosis is good. 

 This syndrome accounts for a large number of patients with benign familial hematuria.
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