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Renal tubular acidosis with deafness

Description 

Renal tubular acidosis with deafness is a disorder characterized by kidney (renal) 
problems and hearing loss. The kidneys normally filter fluid and waste products from the 
body and remove them in urine; however, in people with this disorder, the kidneys do 
not remove enough acidic compounds from the body. Instead, the acids are absorbed 
back into the bloodstream, and the blood becomes too acidic. This chemical imbalance, 
called metabolic acidosis, can result in a range of signs and symptoms that vary in 
severity. Metabolic acidosis often causes nausea, vomiting, and dehydration; affected 
infants tend to have problems feeding and gaining weight (failure to thrive). Most 
children and adults with renal tubular acidosis with deafness have short stature, and 
many develop kidney stones.

The metabolic acidosis that occurs in renal tubular acidosis with deafness may also lead 
to softening and weakening of the bones, called rickets in children and osteomalacia in 
adults. This bone disorder is characterized by bone pain, bowed legs, and difficulty 
walking. Rarely, people with renal tubular acidosis with deafness have episodes of 
hypokalemic paralysis, a condition that causes extreme muscle weakness associated 
with low levels of potassium in the blood (hypokalemia).

In people with renal tubular acidosis with deafness, hearing loss caused by changes in 
the inner ear (sensorineural hearing loss) usually begins between childhood and young 
adulthood, and gradually gets worse. An inner ear abnormality affecting both ears 
occurs in most people with this disorder. This feature, which is called enlarged 
vestibular aqueduct, can be seen with medical imaging. The vestibular aqueduct is a 
bony canal that runs from the inner ear into the temporal bone of the skull and toward 
the brain. The relationship between enlarged vestibular aqueduct and hearing loss is 
unclear. In renal tubular acidosis with deafness, enlarged vestibular aqueduct typically 
occurs in individuals whose hearing loss begins in childhood.

Frequency 

Renal tubular acidosis with deafness is a rare disorder; its prevalence is unknown.

Causes 

Renal tubular acidosis with deafness is caused by mutations in the ATP6V1B1 or 
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ATP6V0A4 gene. These genes provide instructions for making proteins that are parts (subunits)
 of a large protein complex known as vacuolar H+-ATPase (V-ATPase). V-ATPases are 
a group of similar complexes that act as pumps to move positively charged hydrogen 
atoms (protons) across membranes. Because acids are substances that can "donate" 
protons to other molecules, this movement of protons helps regulate the relative acidity (
pH) of cells and their surrounding environment. Tight control of pH is necessary for most 
biological reactions to proceed properly.

The V-ATPase that includes subunits produced from the ATP6V1B1 and ATP6V0A4 
genes is found in the inner ear and in nephrons, which are the functional structures 
within the kidneys. Each nephron consists of two parts: a renal corpuscle (also known 
as a glomerulus) that filters the blood, and a renal tubule that reabsorbs substances that 
are needed and eliminates unneeded substances in urine. The V-ATPase is involved in 
regulating the amount of acid that is removed from the blood into the urine, and also in 
maintaining the proper pH of the fluid in the inner ear (endolymph).

Mutations in the ATP6V1B1 or ATP6V0A4 gene impair the function of the V-ATPase 
complex and reduce the body's capability to control the pH of the blood and the fluid in 
the inner ear, resulting in the signs and symptoms of renal tubular acidosis with 
deafness. 

Learn more about the genes associated with Renal tubular acidosis with deafness 
 
• ATP6V0A4 

• ATP6V1B1 

Inheritance 

This condition is inherited in an autosomal recessive pattern, which means both copies 
of the gene in each cell have mutations. The parents of an individual with an autosomal 
recessive condition each carry one copy of the mutated gene, but they typically do not 
show signs and symptoms of the condition.

Other Names for This Condition 
 
• AR dRTA with deafness 

• AR dRTA with hearing loss 

• Autosomal recessive distal renal tubular acidosis with deafness 

• Renal tubular acidosis type 1b 

• Renal tubular acidosis with progressive nerve deafness 

• Renal tubular acidosis, autosomal recessive, with progressive nerve deafness 

• Renal tubular acidosis, distal, with progressive nerve deafness 

• RTA with progressive nerve deafness 

https://medlineplus.gov/genetics/gene/atp6v0a4/
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Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Renal tubular acidosis with progressive nerve deafness (h

ttps://www.ncbi.nlm.nih.gov/gtr/conditions/C0403554/) 
 

Genetic and Rare Diseases Information Center 
 
• Autosomal recessive distal renal tubular acidosis (https://rarediseases.info.nih.gov/d

iseases/4666/index) 
 

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

 

Catalog of Genes and Diseases from OMIM 
 
• RENAL TUBULAR ACIDOSIS, DISTAL, 2, WITH PROGRESSIVE 

SENSORINEURAL HEARING LOSS; DRTA2 (https://omim.org/entry/267300) 
 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%28renal+tubular+acidosis%

5BTIAB%5D%29+AND+%28deafness%5BTIAB%5D%29+AND+%28autosomal+rec
essive%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D) 
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