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CONDITION

Aminoaciduria

Learn what excess amino acids in urine may mean, how aminoaciduria is evaluated, and

when inherited or kidney-related causes need treatment.

WHAT IT IS

Laboratory finding of excess urinary amino acids

BODY SYSTEM

Kidneys and urinary system

MAIN SYMPTOMS

Usually none, kidney stones, frequent urination, muscle weakness

WHAT CAUSES IT

Inherited disorders or kidney-tubule dysfunction

HOW IT IS DIAGNOSED

Quantitative urine and plasma amino acid testing

MAIN TREATMENT

Cause-directed treatment and complication management

CAN IT BE CURED?

Sometimes - depends on the underlying cause

IS IT AN EMERGENCY?

Sometimes - inability to pass urine

LONG-TERM OUTLOOK

Ranges from no complications to kidney damage

Overview

Aminoaciduria means that higher-than-expected amounts of one or more amino acids are

present in the urine. Amino acids are the building blocks the body uses to make proteins and

perform many other functions.

Blood passes through tiny filtering units in the kidneys. Amino acids enter the filtered fluid, but

healthy kidney tubules normally return nearly all of them to the blood. Aminoaciduria can occur

when the amount of an amino acid in the blood is unusually high or when the kidney tubules do

not reabsorb amino acids properly.

Aminoaciduria is a laboratory finding, not a single disease. Its importance depends on which

amino acids are present, how much is being lost, whether the finding continues over time, and

whether there are other abnormal results or symptoms.
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Some forms are limited to one group of amino acids and may cause few problems. Others are

part of an inherited metabolic condition or a broader problem affecting the kidney's proximal

tubules. These tubules also reabsorb glucose, phosphate, bicarbonate, uric acid, and other

substances.

One important example is cystinuria , an inherited transport disorder that causes cystine and

certain related amino acids to enter the urine. Cystine does not dissolve easily, so it can form

kidney stones. Another example is Hartnup disease , which affects the transport of neutral

amino acids. Many people with Hartnup disease have no symptoms, but some may develop

skin or nervous system problems related to reduced niacin production.

Aminoaciduria should be interpreted in context. Age, diet, illness, medication use, kidney

function, and the way the sample was collected can all affect the results.

Symptoms

Amino acids in the urine usually do not cause symptoms by themselves. Symptoms, when

present, come from the underlying condition or from related losses of nutrients and minerals.

Possible symptoms include:

Many people are tested before symptoms appear. Aminoaciduria may be found during an

evaluation of kidney stones, abnormal blood chemistry, poor growth, or a suspected inherited

condition.

A standard urine dipstick does not measure most individual amino acids. A person may

therefore have aminoaciduria even when a routine urinalysis does not directly show it.

- Kidney stones, which may cause pain in the side or back, blood in the urine, nausea, or
painful urination

- Frequent urination, unusual thirst, or dehydration

- Muscle weakness, tiredness, or cramping from mineral or acid-base disturbances

- Bone pain, fractures, or poor bone mineralization

- Slow growth or difficulty gaining weight in a child

- Feeding problems, vomiting, changes in alertness, or developmental concerns in some
inherited metabolic conditions

- A sun-sensitive, rough, or scaly rash in symptomatic Hartnup disease

- Recurrent urinary tract infections, sometimes related to stones or urinary blockage
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Causes and risk factors

Aminoaciduria has two broad mechanisms.

Overflow aminoaciduria occurs when an amino acid builds up in the blood and the filtered

amount exceeds what the kidneys can reabsorb. This can happen in some disorders of amino

acid metabolism. The blood amino acid level is usually important in identifying this pattern.

Renal aminoaciduria occurs when the kidneys cannot reabsorb amino acids normally. Blood

levels may be normal or low. The transport problem may affect only certain amino acids or may

involve many substances handled by the proximal tubule.

Specific causes include:

A family history of kidney stones, known metabolic disease, or unexplained childhood illness

may increase concern for an inherited condition. Many inherited transport disorders follow a

recessive pattern, meaning a child inherits a changed gene from each parent. However,

aminoaciduria without a family history can still occur.

Taking a medication associated with tubular injury does not mean that kidney damage will

develop. Medication risks depend on the drug, treatment duration, other health conditions, and

individual susceptibility. Prescribed treatment should not be stopped without medical

guidance.

- Inherited amino acid transport disorders: Cystinuria affects cystine and related amino
acids. Hartnup disease affects neutral amino acids. Other rare inherited disorders affect
different transport systems.

- Inherited metabolic disorders: A problem breaking down or using a particular amino acid
can raise its level in the blood and urine. These conditions vary widely in severity and may
be identified through newborn screening or later testing.

- Fanconi syndrome: This is a pattern of widespread proximal tubule dysfunction. In
addition to amino acids, the urine may contain too much glucose, phosphate, bicarbonate,
uric acid, or other substances.

- Acquired kidney-tubule injury: Certain medications, toxins, blood disorders, and other
illnesses can damage the proximal tubules. The cause may be reversible, persistent, or
part of another medical condition.

- Temporary or age-related findings: Amino acid excretion can vary during illness and with
age. Infants may have different normal ranges because their kidney tubules are still
maturing.
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Diagnosis

Diagnosis begins by confirming the urine finding and deciding whether it reflects a blood amino

acid abnormality, a kidney transport problem, or both.

A clinician may ask about kidney stones, diet, growth, development, recent illness,

medications, supplements, chemical exposures, and family history. The physical examination

may look for dehydration, growth concerns, bone or muscle problems, skin changes, or signs of

another illness.

Testing may include:

Results need age-appropriate reference ranges. A clinician may repeat testing if the sample

was collected during an acute illness or if the pattern does not match the person's other

results.

A generalized loss of amino acids together with glucose, phosphate, bicarbonate, or other

substances may suggest Fanconi syndrome. Glucose in the urine despite a normal blood

glucose level can be an important clue, although it is not enough to establish the diagnosis by

itself.

Specialist evaluation may involve a nephrologist, who treats kidney disorders; a metabolic

physician or biochemical geneticist, who evaluates inherited metabolic conditions; or a

urologist, who treats stones and urinary blockage.

- A quantitative urine amino acid analysis, which identifies and measures individual amino
acids

- Plasma amino acid testing to compare blood and urine patterns

- Urinalysis and urine measurements for glucose, protein, minerals, or other substances

- Blood tests for kidney function, bicarbonate, potassium, phosphate, glucose, uric acid, and
other relevant values

- Urine organic acid or other metabolic testing when an inherited metabolic disorder is
possible

- Imaging for suspected kidney stones or urinary blockage

- Laboratory analysis of a passed or removed stone

- Genetic testing when the biochemical pattern suggests an inherited disorder

Treatment and management

There is no single treatment for aminoaciduria. Management targets its cause and any
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complications. An isolated result that does not represent disease may require repeat testing

rather than treatment.

People with cystinuria need a plan to reduce cystine stone formation. Management often

includes increased fluid intake, reduced dietary sodium, and medication that makes the urine

less acidic. Some people need medicines that bind cystine and help it remain dissolved. Stones

that cause obstruction, infection, persistent pain, or kidney problems may require a procedure.

Fluid targets must be individualized. Drinking large amounts may be unsafe for some people

with heart, kidney, or electrolyte problems. A clinician can advise how to spread fluid intake

through the day and, when appropriate, overnight.

Fanconi syndrome is treated by addressing the cause when possible and replacing substances

lost in the urine. This may involve carefully monitored replacement of bicarbonate, potassium,

phosphate, vitamin D, or other nutrients. Treatment depends on laboratory results; not every

person needs each replacement.

If a medication may be causing kidney-tubule injury, the prescribing clinician can weigh the

benefits and risks of stopping it, changing it, or adjusting treatment. A person should not stop

an important medicine on the basis of a urine result alone.

Inherited metabolic conditions may require a specialized diet, supplements, medicines, or plans

for managing illness. Dietary therapy must match the exact disorder. Broad protein restriction

without supervision can lead to poor nutrition, loss of muscle, or growth problems.

People with symptomatic Hartnup disease may receive nutritional support and treatment to

correct niacin deficiency under medical supervision. Sun protection can help when a

light-sensitive rash is present.

General management may also include treating urinary infections, supporting bone health,

monitoring growth in children, and reviewing medicines or supplements that could affect the

kidneys.

Complications

Complications depend on the cause of the aminoaciduria.

Cystinuria can lead to repeated kidney stones. Stones may block urine flow, contribute to

infection, require repeated procedures, or gradually affect kidney function.

Widespread proximal tubule losses may disturb the body's acid-base and mineral balance.

Possible effects include dehydration, low potassium, excess acid in the blood, weak muscles,

and poor bone mineralization. Children may have impaired growth or rickets, which causes soft
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and weakened bones. Adults may develop osteomalacia, another form of bone softening.

Some inherited metabolic disorders can affect the brain, liver, lungs, immune system, or other

organs. The risks differ greatly among conditions, so an abnormal urine test alone cannot

predict them.

Early identification of a treatable cause may reduce the risk of stones, nutritional deficiencies,

bone disease, or kidney damage. At the same time, not every mild or isolated aminoaciduria

leads to complications.

Follow up

Routine follow-up depends on the diagnosis and may include repeat urine amino acid testing,

blood chemistry, kidney function measurements, growth checks, nutrition review, and

monitoring for stones. People taking medicines for cystinuria or receiving mineral replacement

may need additional blood and urine tests to assess effectiveness and side effects.

Keep scheduled follow-up if aminoaciduria remains unexplained, even when there are no

symptoms. Bring an updated list of medicines and supplements, and report any family history

of stones or metabolic disease that becomes known.

Contact a clinician promptly for new blood in the urine, persistent urinary pain, worsening

weakness, repeated vomiting, poor fluid intake, or symptoms of a urinary infection.

Seek urgent or emergency care for:

These symptoms can have several causes. They require timely assessment rather than an

assumption that aminoaciduria is responsible.

- Severe side or back pain with fever or chills

- Inability to pass urine

- Signs of significant dehydration, such as very little urine, fainting, or unusual sleepiness

- Confusion, a seizure, severe breathing difficulty, or loss of consciousness

- A seriously unwell infant or child, especially with repeated vomiting, poor feeding, or
reduced alertness
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