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Polycystic kidney disease

Description 

Polycystic kidney disease is a disorder that affects the kidneys and other organs. 
Clusters of fluid-filled sacs, called cysts, develop in the kidneys and interfere with their 
ability to filter waste products from the blood. The growth of cysts causes the kidneys to 
become enlarged and can lead to kidney failure. Cysts may also develop in other 
organs, particularly the liver.

Frequent complications of polycystic kidney disease include dangerously high blood 
pressure (hypertension), pain in the back or sides, blood in the urine (hematuria), 
recurrent urinary tract infections, kidney stones, and heart valve abnormalities. 
Additionally, people with polycystic kidney disease have an increased risk of an 
abnormal bulging (an aneurysm) in a large blood vessel called the aorta or in blood 
vessels at the base of the brain. Aneurysms can be life-threatening if they tear or 
rupture.

The two major forms of polycystic kidney disease are distinguished by the usual age of 
onset and the pattern in which it is passed through families. The autosomal dominant 
form (sometimes called ADPKD) has signs and symptoms that typically begin in 
adulthood, although cysts in the kidney are often present from birth or childhood. 
Autosomal dominant polycystic kidney disease can be further divided into type 1 and 
type 2, depending on the genetic cause. The autosomal recessive form of polycystic 
kidney disease (sometimes called ARPKD) is much rarer and is often lethal early in life. 
The signs and symptoms of this condition are usually apparent at birth or in early 
infancy.

Frequency 

Polycystic kidney disease is a fairly common genetic disorder. It affects about 500,000 
people in the United States. The autosomal dominant form of the disease is much more 
common than the autosomal recessive form. Autosomal dominant polycystic kidney 
disease affects 1 in 500 to 1,000 people, while the autosomal recessive type occurs in 
an estimated 1 in 20,000 to 40,000 people.

Causes 

Mutations in the PKD1, PKD2, and PKHD1 genes cause polycystic kidney disease.

https://medlineplus.gov/genetics/condition/hypertension/
https://medlineplus.gov/genetics/condition/kidney-stones/
https://medlineplus.gov/genetics/gene/pkd1/
https://medlineplus.gov/genetics/gene/pkd2/
https://medlineplus.gov/genetics/gene/pkhd1/
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Mutations in either the PKD1 or PKD2 gene can cause autosomal dominant polycystic 
kidney disease; PKD1 gene mutations cause ADPKD type 1, and PKD2 gene mutations 
cause ADPKD type 2. These genes provide instructions for making proteins whose 
functions are not fully understood. Researchers believe that they are involved in 
transmitting chemical signals from outside the cell to the cell's nucleus. The two proteins 
work together to promote normal kidney development, organization, and function. 
Mutations in the PKD1 or PKD2 gene lead to the formation of thousands of cysts, which 
disrupt the normal functions of the kidneys and other organs. People with mutations in 
the PKD2 gene, particularly women, typically have a less severe form of the disease 
than people with PKD1 mutations. The signs and symptoms, including a decline in 
kidney function, tend to appear later in adulthood in people with a PKD2 mutation.

Mutations in the PKHD1 gene cause autosomal recessive polycystic kidney disease. 
This gene provides instructions for making a protein whose exact function is unknown; 
however, the protein likely transmits chemical signals from outside the cell to the cell 
nucleus. Researchers have not determined how mutations in the PKHD1 gene lead to 
the formation of numerous cysts characteristic of polycystic kidney disease.

Although polycystic kidney disease is usually a genetic disorder, a small percentage of 
cases are not caused by gene mutations. These cases are called acquired polycystic 
kidney disease. This form of the disorder occurs most often in people with other types of 
kidney disease who have been treated for several years with hemodialysis (a procedure 
that filters waste products from the blood). 

Learn more about the genes associated with Polycystic kidney disease 
 
• PKD1 

• PKD2 

• PKHD1 

Inheritance 

Most cases of polycystic kidney disease have an autosomal dominant pattern of 
inheritance. People with this condition are born with one mutated copy of the PKD1 or 
PKD2 gene in each cell. In about 90 percent of these cases, an affected person inherits 
the mutation from one affected parent. The other 10 percent of cases result from a new 
mutation in one of the genes and occur in people with no history of the disorder in their 
family.

Although one altered copy of a gene in each cell is sufficient to cause the disorder, an 
additional mutation in the second copy of the PKD1 or PKD2 gene may make cysts 
grow faster and increase the severity of the disease. The rate at which cysts enlarge 
and cause a loss of kidney function varies widely, and may be influenced by mutations 
in other genes that have not been identified.

Polycystic kidney disease also can be inherited in an autosomal recessive pattern. 
People with this form of the condition have two altered copies of the PKHD1 gene in 

https://medlineplus.gov/genetics/gene/pkd1/
https://medlineplus.gov/genetics/gene/pkd2/
https://medlineplus.gov/genetics/gene/pkhd1/
https://medlineplus.gov/genetics/gene/pkd1/
https://medlineplus.gov/genetics/gene/pkd2/
https://medlineplus.gov/genetics/gene/pkhd1/
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each cell. The parents of a child with an autosomal recessive disorder are not affected but 
are carriers of one copy of the altered gene.

Other Names for This Condition 
 
• PKD 

• Polycystic renal disease 

Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Autosomal recessive polycystic kidney disease (https://w

ww.ncbi.nlm.nih.gov/gtr/conditions/C0085548/) 

• Genetic Testing Registry: Autosomal dominant polycystic kidney disease (https://w
ww.ncbi.nlm.nih.gov/gtr/conditions/C0085413/) 

• Genetic Testing Registry: Polycystic kidney disease 3 with or without polycystic liver 
disease (https://www.ncbi.nlm.nih.gov/gtr/conditions/C3887964/) 

• Genetic Testing Registry: Polycystic kidney disease 2 (https://www.ncbi.nlm.nih.gov
/gtr/conditions/C2751306/) 

• Genetic Testing Registry: Polycystic kidney disease, adult type (https://www.ncbi.nl
m.nih.gov/gtr/conditions/C3149841/) 
 

Genetic and Rare Diseases Information Center 
 
• Autosomal dominant polycystic kidney disease (https://rarediseases.info.nih.gov/dis

eases/10413/index) 

• Autosomal recessive polycystic kidney disease (https://rarediseases.info.nih.gov/dis
eases/8378/index) 

• Polycystic kidney disease (https://rarediseases.info.nih.gov/diseases/7419/index) 
 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Clinical Trials 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Polycystic kidney disea

se%22) 
 

Catalog of Genes and Diseases from OMIM 
 

https://www.ncbi.nlm.nih.gov/gtr/conditions/C0085548/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C0085413/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3887964/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3887964/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C2751306/
https://www.ncbi.nlm.nih.gov/gtr/conditions/C3149841/
https://rarediseases.info.nih.gov/diseases/10413/index
https://rarediseases.info.nih.gov/diseases/8378/index
https://rarediseases.info.nih.gov/diseases/7419/index
https://rarediseases.org/
https://clinicaltrials.gov/search?cond=%22Polycystic kidney disease%22
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• POLYCYSTIC KIDNEY DISEASE 3 WITH OR WITHOUT POLYCYSTIC LIVER 
DISEASE; PKD3 (https://omim.org/entry/600666) 

• POLYCYSTIC KIDNEY DISEASE 4 WITH OR WITHOUT POLYCYSTIC LIVER 
DISEASE; PKD4 (https://omim.org/entry/263200) 

• POLYCYSTIC KIDNEY DISEASE 1 WITH OR WITHOUT POLYCYSTIC LIVER 
DISEASE; PKD1 (https://omim.org/entry/173900) 

• POLYCYSTIC KIDNEY DISEASE 2 WITH OR WITHOUT POLYCYSTIC LIVER 
DISEASE; PKD2 (https://omim.org/entry/613095) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%28Polycystic+Kidney+Disea

ses%5BMAJR%5D%29+OR+%28Polycystic+Kidney,+Autosomal+Dominant%5BMA
JR%5D%29+OR+%28Polycystic+Kidney,+Autosomal+Recessive%5BMAJR%5D%2
9%29+AND+%28polycystic+kidney+disease%5BTI%5D%29+AND+review%5Bpt%5
D+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1440+days%
22%5Bdp%5D) 
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