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Annotation: Glomerulonephritis is a kind of kidney disease. It involves damage to your glomeruli,
tiny filters inside your kidneys. Some people don’t show any symptoms. Infections and immune
system disorders are one of the many causes. Sometimes, glomerulonephritis is mild and goes away
without treatment. Other times it leads to kidney failure and other complications.
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Each kidney contains about 1 million filtering units (glomeruli). The glomeruli are made up of
many microscopic clusters of tiny blood vessels (capillaries) with small pores. These blood vessels
are designed to leak fluid from the bloodstream into a system of miniature tubules. The tubules
secrete and reabsorb chemicals and substances from the fluid to cause it to become urine. The urine
then drains from the tubules into larger and larger tubes until it leaves the kidney. Normally this
filtering system permits fluid and small molecules (but almost no protein or blood cells—
Asymptomatic Proteinuria and Hematuria Syndrome) to leak into the tubules. Diseases that affect
the kidneys can be divided into 3 categories based on the way they affect different parts of the
kidneys:

 Glomerulonephritis (or nephritic syndrome) is inflammation of the glomeruli, which causes
blood cells and protein to escape from the glomerular capillaries into the urine and is sometimes
hereditary (it is then called hereditary nephritis, or Alport syndrome).
 Nephrotic syndrome occurs when damage to the capillaries of the glomeruli causes proteins
to leak into the urine.
 Tubulointerstitial nephritis is inflammation of the tubules and/or the tissues surrounding the
tubules (interstitium).
Some disorders have features of both glomerulonephritis and nephrotic syndrome.

A separate disorder, called reflux nephropathy due to reflux of urine from the bladder up to the
kidneys, increases the risk of urinary tract infection and can cause inflammation and scarring of the
kidneys.
Glomerulonephritis, nephrotic syndrome, and tubulointerstitial nephritis are not specific disorders
but rather categories of disorders. Many specific disorders fall within each category, and many
specific conditions may cause disorders in each category. For example, membranoproliferative
glomerulonephritis is inflammation of kidney filtering cells caused by an immune response. The
immune response might be caused by any of several autoimmune disorders, such as systemic lupus
erythematosus (lupus), or by an infection or even cancer.
In glomerulonephritis, inflammation is often the result of an abnormal immune reaction. Such a
reaction can occur in 2 ways:
Antibodies (proteins made by the body to attack specific molecules called antigens) may attach
directly to cells of the kidneys or molecules trapped in them, causing inflammation.
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Antibodies attach to antigens outside the kidneys, and these antigen-antibody (or immune)
complexes are carried to the kidneys by the bloodstream and get trapped in the glomeruli, causing
inflammation.

If enough glomeruli are damaged, kidney function is decreased. As a result, urine production falls
and waste products build up in the blood. Also, when damage is severe, inflammatory cells and
injured glomerular cells accumulate, compressing the capillaries within the glomeruli and
interfering with filtration. Scarring may develop, which also impairs kidney function and reduces
urine production. In some cases, tiny blood clots (microthrombi) may form in the small blood
vessels, further decreasing kidney function. Rarely, glomerulonephritis can result from a hereditary
condition. In other cases, glomerulonephritis is caused by inflammation of the blood vessels
(vasculitis).
Nephrotic syndrome causes large amounts of protein to leak from blood into the urine. This leakage
can be caused by damage to the glomeruli by inflammatory or noninflammatory processes. In
inflammatory processes, red blood cells appear in the urine. Nephrotic syndrome caused by
inflammation, therefore, has characteristics similar to those of glomerulonephritis. With
noninflammatory processes, no red blood cells appear in the urine. Some forms of nephrotic
syndrome can be severe. The glomeruli become scarred, and kidney failure (loss of most kidney
function) develops. In less severe forms of nephrotic syndrome, kidney function decreases very
little.
Tubulointerstitial nephritis often is caused by a toxic or allergic reaction to a medication. White
blood cells or scar tissue appears in the affected kidney. Infection of the kidneys (pyelonephritis)
can also cause tubulointerstitial nephritis. When inflammation damages the tubules and
surrounding tissues, the kidneys may become unable to carry out their normal functions, such as
concentrating urine, resulting in urine that is too dilute. The kidneys may also become unable to
eliminate (excrete) waste products from the body or balance the excretion of acid, sodium, and
other electrolytes, such as potassium. If the damage is severe and affects both kidneys, the result
is kidney failure.
Nephrotic syndrome is a disorder of the glomeruli (clusters of microscopic blood vessels in the
kidneys that have small pores through which blood is filtered) in which excessive amounts of
protein are excreted in the urine. Excessive protein excretion typically leads to accumulation of
fluid in the body (edema) and low levels of the protein albumin and high levels of fats in the blood.

 Medications and disorders that damage the kidneys may cause nephrotic syndrome.

 People feel tired and have tissue swelling (edema).

 Diagnosis is based on blood and urine tests and sometimes imaging of the kidneys, a biopsy
of the kidneys, or both.

 People who have disorders that may cause nephrotic syndrome are given angiotensin-
converting enzyme (ACE) inhibitors or angiotensin II receptor blockers (ARBs) to slow kidney
damage.
 Restriction of sodium intake plus diuretics and statins are also used to treat this disorder.

(See also Overview of Kidney Filtering Disorders.)
Nephrotic syndrome can develop gradually or suddenly. Nephrotic syndrome can occur at any age.
In children, it is most common between the ages of 18 months and 4 years, and more males than
females are affected. In older people, both sexes are equally affected.
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Excessive protein excretion into the urine (proteinuria) results in low levels of important proteins,
such as albumin, in the blood. People also have increased levels of fats (lipids) in the blood, a
tendency to increased blood clotting, and a greater susceptibility to infection. The decreased level
of albumin in the blood causes fluid to leave the bloodstream and enter the tissues. Fluid in the
tissues leads to edema. Fluid leaving the bloodstream causes the kidneys to compensate by
retaining more sodium. Nephrotic syndrome can be

Primary, originating in the kidneys

Secondary, caused by a vast array of other disorders

A variety of primary kidney disorders can damage the glomeruli and cause nephrotic syndrome.
Minimal change disease is the most common cause of nephrotic syndrome in children.

The secondary causes may involve other parts of the body. The most common disorders causing
nephrotic syndrome are diabetes mellitus, systemic lupus erythematosus (lupus), and certain viral
infections. Nephrotic syndrome can also result from kidney inflammation (glomerulonephritis). A
number of medications that are toxic to the kidneys can also cause nephrotic syndrome,
especially nonsteroidal anti-inflammatory drugs (NSAIDs). The syndrome may be caused by
certain allergies, including allergies to insect bites and to poison ivy or poison oak. Some types of
nephrotic syndrome are hereditary.
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