Inflammation of the Renal System – 22-10-03

NORMAL GLOMERULUS (Robbins pp 931)
The glomerulus consists of a tuft of capillaries lined by fenestrated endothelium. The filtration membrane has three components: 1) fenesterated endothelium, 2) basement membrane consisting of three layers: central lamina densa, peripheral lamina rara externa + interna, 3) podocyte processes (visceral epithelium). Furthermore, the glomerulus consists of mesangial cells in between the tuft of capillaries, and the parietal epithelium. The Bowman’s space is where the filtrate is formed. Note: Proteins should not pass the filtration membrane, hence is a diagnostic tool.
PATHOGENESIS OF GLOMERULAR INJURY (Robbins pp 943)
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Antibody Mediated Injury: There are two mechanisms: IN SITU IMMUNE COMPLEX DEPOSITION: 1) anti-GBM nephritis: antibodies are made against GBM components, 2) Heymann nephritis: antibodies made against the Heymann antigen also bind to visceral epithelial antigen, 3) planted antigens: antibodies made “planted antigens” that localise in kidney (i.e.: bacterial products, IgA etc). CIRCULATING IMMUNE COMPLEX DEPOSITION: immune complexes are formed, totally unrelated to the glomerulus but get caught up here. 
Cell mediated injury: There is evidence now that sensitized T cells cause injury. 

Activation of alternate complement pathway

Endothelial damage

Ischaemic injury to the glomerulus

There is a range of kidney diseases that have different classification. The classification is given below looks like: CLASSIFICATION (Robbins pp--) etc

Refer to lecture notes for definitions of Nephrotic / Nephritic syndrome (Robbins pp 952). This will be applied in clinical features below. 
MINIMAL CHANGE (Robbins pp 954, Fig 21-21)
General: a.k.a: nil disease, lipoid nephrosis. Causes: Nephrotic syndrome. 
Epidemiology/At risk individuals: Risk individuals: 2-6 year old children with respiratory tract infection or recent immunisation. 65% of nephrotic syndrome in children.
Clinical features/course: selective proteinuria (albumin related). The visceral epithelium is injured ( loss of polyanions ( proteins (-ve charge) are allowed through. 
Morphology: LM: Glomeruli: normal. EM: Glomeruli: normal, FM: loss of podocyte processes due to injury. IF: -ve. 
Management: corticosteroids
FOCAL & SEGMENTAL GLOMERULOSCLEROSIS – FSGS (Robbins pp 956, Fig 21-22)
General: focal & segmental just means, it affects only some glomeruli, that too – only a segment of it. Sclerosis = hardening. Causes: Nephrotic syndrome
Epidemology/At risk individuals: 10-15% of nephrotic syndrome in children + adults. 
Clinical features/course: 1) non-selective proteinuria, 2) microhaematuria, 3) hypertension. Progress to chronic glomerulonephritis ( 50% go to ESRF. 

Morphology: LM: Glomeruli: partially sclerotic, hyalinosis. EM: loss of podocyte processes + denudation of underlying GBM. IF: IgM + C3 in sclerotic areas. 
Management: poor response to corticosteroids

MEMBRANOUS GLOMERULONEPHRITIS (Robbins pp 953, Fig 21-19)

General: a.k.a: membranous nephropathy. Causes: Nephrotic syndrome. 
Epidemiology/At risk individuals: 85% have primary idiopathic, 15% have 2nd disease. 

Clinical features / course: nonselective proteinuria. There is susceptibility in certain individuals to produce antibodies against the visceral epithelium ( Heymann nephritis pattern ( eventually leads to protein leakage. Unlike FSGS, only 10% ( ESRF. 
Morphology: 4 stages: 1) subepithelial deposits + global, diffuse glomerular capillary wall thickening, 2) basement membrane projects encircle deposits (spikes), 3) mesangial sclerosis, 4) reabsorption of protein ( hyaline droplets in proximal tubule cells. 

Treatment: poor response to corticosteroids. 

POST-INFECTIOUS GLOMERULONEPHRITIS (Robbins pp 949, Fig 21-16)

General: a.k.a: diffuse proliferative GN (i.e.: proliferation of glomerular cells). Causes: Nephritic syndrome
Epidemiology:/At risk individuals: 6-10 year old children, 1-4 wks post-strep infection (usually Group A beta haemolytic strep). 

Clinical features / course: Nephritic syndrome. Caused by deposition of immune complexes in glomeruli. Antistreptolysin (antibodies) titre is high. 
Morphology: LM: hypercellularity due to infiltration of neutrophils/monocytes + proliferation of mesangial/endothelial cells. IF: IgG + C3 in basement membrane. EM: humps (immune complexes). 
Treatment: most recover, some progress ( chronic GN ( ESRF

IgA NEPHROPATHY (Robbins pp 961, Fig 21-26)

General: a.k.a Berger Disease. Causes: Nephrotic syndrome
Epidemiology/At risk individuals: Most common type of GN worldwide, occurs 1-2 days after URTI/GIT infections in patients
Clinical features / course: There is an acquired or genetic defect in regulating production of IgA antibodies. After URTI / GIT infection, too much IgA is produced ( forms immune complexes ( trapped in mesangium ( elicit alternate complement pathway ( injury. Proteinuria + haematuria (Nephrotic syndrome). Progress to ESRF in 25-50% of patients. 
Morphology: LM: mesangial proliferation, matrix deposition. IF:  IgA in mesangium + C3.
Treatment: none. 

Henoch-Schonlein purpura (Robbins pp 961)

Syndrome where you get skin rashes, GI symptoms, arthralgia, GN. It produces similar renal changes to IgA nephropathy. Children are affected most, and prognosis is excellent. 
FOCAL PROLIFERATIVE & NECROTIZING GLOMERULONEPRHITIS (Robbins pp 962)

General: Just means that only a segment of glomeruli involved, instead of global. 
Morphology: LM: You will see segmental proliferation and necrosis of the glomeruli, with the rest of the glomeruli normal. 

Clinical features / course: It is associated with systemic diseases: SLE, polyarteritis nodosa, Henoch-Schonlein purpura, Goodpasture, or occurs with IgA nephropathy or can occur on its own ( idiopathic focal proliferative GN. 

MEMBRANOPROLIFERATIVE GLOMERULONEPHRITIS (Robbins pp 958, Fig 21-23)

General: a.k.a. mesangiocapillary GN. Causes: combines nephrotic/nephritic syndrome
Epidemiology/At risk individuals: disease of all ages
Clinical features / course: Two types present: 1) Primary, 2) Secondary. Primary divided into two types based on microscopic features: 1) Type 1, 2) Type 2. Primary disease is caused by deposition of immune complexes in glomerulus + activation of alternate complement pathway. Secondary disease is caused by systemic diseases. Clinical features: nephrotic / nephritic syndrome. 
Morphology: LM: Both types of primary disease show similar features: mesangial proliferation, leukocyte infiltration. EM: Type 1: subendothelial deposits + C3 + IgG, Type II: deposits within GBM + C3 in GMB. 

GOOD PASTURE SYNDROME (Robbins pp 739)
General: Causes: Nephritic syndrome
Epidemiology/At risk individuals: Males more affected, young age. 

Clinical features / course: There are antibodies made against basement membranes in kidney and these cross react with BM of lung. This causes inflammation ( injury. Nephrotic syndrome + pulmonary haemorrhage. 
Morphology: LM: proliferation within glomeruli +- crescents. IF: IgG + C3 deposits along GMB. 
Treatment: Plasma exchange: removes antibodies to basement membrane. GN improves, but poor prognosis anyhow.

CRESCENTERIC GLOMERULONEPHRITIS (Robbins pp 951, Fig 21-17)
General: a.k.a: rapidly progressive glomerulonephritis. This disorder can be caused by a number of causes, but there has to be a crescent shaped mass present in glomeruli to fit into this category. 
Epidemiology/At risk individuals: 

Clinical features/ course: Nephritic syndrome. Rapidly progresses to renal failure ( death if left untreated. There are 3 types: 1) Type I: anti-GBM disease (i.e.: Goodpasture), 2) Type II: deposition of immune complexes in glomeruli (i.e.: acute proliferative GN, IgA nephropathy etc), 3) Type III: no anti-GBM antibodies, no immune complexes but mediated by ANCA. 

Morphology: LM: characteristic crescent shaped mass of glomerular proliferation. 

Treatment: treat according to type of disease they have as this is a group of diseases. Crescenteric 

DIABETES MELLITUS GLOMERULOSCLEROSIS (Robbins 966, Fig 21-32)
General: Causes: ESRF. 
Epidemiology/At risk individuals: related to diabetes (i.e.: obesity etc). 
Clinical features / course: Proteinuria. Two main mechanisms: 1) GBM thickening due to hyperglycaemia/insulin deficiency, 2) mesangial proliferation. Patients go to ESRF. 
Morphology: LM: diffuse glomerulosclerosis (i.e: mesangial proliferation), intercapillaru glomerulosis (Kimmelstiel-Wilson nodules), vascular hyalinoses. EM: GBM thickening.
Treatment: treat underlying diabetes. 

MALIGNANT HYPERTENSION (Robbins pp 983, Fig 21-50)

This occurs after long standing injury to the arterioles. This results in fibrinoid necrosis of arterioles, hyperplasia of intima ( narrowing of lumen ( malignant hypertension. The afferent arterioles have depleted blood flow ( rennin-angiotensin system activated ( more hypertension ( cycle continues. 

Morphology: fibrinoid necrosis of arterioles + onion-skin lesion. 
ISCHAEMIC NEPHROSIS (Lecture notes)

THROMBOTIC MICROANGIOPATHY (Robbins pp 985, Fig 21-52)

General: Disorder characterized by thrombosis in capillaries throughout body. 
Clinical features / course: The features are caused by endothelial injury and platelet aggregation at that site. Clinically it is characterized by: microangiopathic haemolytic anaemia, thrombocytopaenia, renal failure. This is made up of a spectrum of disorders: 1) HUS, 2) TTP. 
OTHER CAUSES OF GLOMERULAR INJURY (Robbins pp 962)

Alport syndrome: To do with defective synthesis of components that make up GBM. Genetic cause. Associated with nerve deafness and visual abnormalities. 
Thin membrane disease: The GMB thins. Genetic cause. 
GENERALISATIONS ABOUT GLOMERULAR DISEASE

Read lecture notes. It really is stating a lot of “bulldong”. 

PART II: NON GLOMERULAR DISEASE  - INTERSTITIAL NEPHRITIS (Robbins pp 971/969)
This has been discussed in part in the lecture titled: “UTI”. Other diseases not discussed are covered here:
Drug induced/Analgesic nephropathy

General: This is tubulointerstitial nephritis produced by certain drugs. 
Clinical features / course: Acute tubulointerstitial nephritis (a term given to a group of diseases) occurs after taking methicillin, ampicillin, thiazide diuretics, NSAIDs etc. Evidence points to a hypersensitivity reaction to the drug. It is thought that the drugs act as haptens, and then when they are secreted by tubular cells – they combine with body proteins to become immunogenic ( driving the IgE mediated hypersensitivity + cell mediated immune reactions ( tubulointerstitial nephritis. Analgesic abuse nephropathy is the same ( pronounced papillary necrosis. 
Treatment: Withdraw the offending drug. With analgesic abuse nephropathy ( removing the agent improves the nephritis ( but small % of transitional papillary carcinomas. 
Urate nephropathy
General: This is when patients have too much uric acid in their blood. 
Clinical features / course: There are three types. With each type, the basic principle is when uric acid crystals are deposited in the tubular lumen, obstructing ( therefore causing renal failure, necrosis of that area. 

Myeloma kidney

General: This is when patients experience complications to their kidneys as a result of non-renal malignant neoplasm. Conditions in which myeloma is present include: 1) bence jone proteinuria + cast nephropathy, amylodoisis, ligh chain nephropathy. 
Clinical features / course: Malignant neoplasms of bone marrow cause complications such as: hypercalcaemia, hyperuricaemia, obstruction of ureters, and their treatment cause complications as well. Proteinuria is symptom in 70% of patients. 
Morphology: LM: Tubular casts (bence jones nephropathy)

Acute tubular necrosis

General: Characterised by destruction of tubular epithelial cells ( Acute renal failure. 
Epidemiology/At risk individuals: Most common cause of acute renal failure

Clinical features / course: Two types: 1) ischaemic, 2) nephrotoxic. Nephrotoxic relates to the toxins/drugs that induce tubular cell injury. Ischaemia refers to altered blood flow to the kidney due to vasoconstrictors. Both of these cause tubular cell injury. Oliguria ( acute renal failure. 
Morphology: LM: tubular necrosis with skip lesions, luminal casts, interstitial oedema. 

Treatment: In the setting of toxins ( 5% mortality rate. In the setting of shock/sepsis ( 50% mortality rate.

INVESTIGATION OF RENAL DISEASE (Lecture notes)

Refer to lecture notes for this. Basically they can be divided into three things: 1) urine, 2) kidneys, 3) bloods. 
· Urine: culture (infections), cytology (malignancy cells), 
· Kidneys: blood pressure
· General: protein, U&E, sugar, FBC, ESR, serology
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