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What is cystinuria?

Cystinuria is a rare condition that causes kidney stones.

Here are some facts about cystinuria and kidney stones:

• Kidney stones are quite common in people who are middle aged 
and older but stones caused by cystinuria are rare.

• A kidney stone is more likely to be caused by cystinuria if there is 
a family history of cystinuria or if the first stone forms when 
somebody is young.

• Young people with kidney stones and those with a family history 
of kidney stones need tests to find the cause.

• About 1 in 7000 people is affected.
• About 1 in 100 (1%) of people with kidney stones have cystinuria.
• Cystinuria is usually diagnosed when a person is between 10 and 

30 years old.
• Men and women are both affected.

How are the kidney stones made?

In the kidney, blood plasma is filtered to form a watery fluid that is 
processed and finally becomes urine. While processing the fluid, 
substances that the body needs are kept and waste products are left in 
the urine (water).

People with cystinuria have a problem with processing cystine. Cystine 
is an amino acid, and these are needed to build protein.

• Cystine is something that should be kept in the body, but in 
cystinuria it ends up in the urine.

• Having too much cystine in the urine is a problem because it does 
not stay dissolved.
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• The cystine forms crystals (that can only be seen with a 
microscope), and these crystals clump together to form cystine 
stones.

• This is more likely to happen when the urine is concentrated (looks 
dark yellow).

What causes cystinuria?

Cystinuria is a genetic condition.

• To have cystinuria you must have inherited one altered gene from 
each parent.

• Someone who has inherited one altered gene from one parent is 
called a carrier and will not develop cystinuria.

A    a A    a

A   aA   a a   aA   A

Normal           Carrier           Carrier          Affected
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How is cystinuria diagnosed?

Cystinuria is usually diagnosed when a stone forms and causes renal 
colic.

Renal colic is pain in the back, side and groin caused by a kidney stone 
falling into the ureter (the tube which joins the kidney to the bladder). 
The pain is severe, sharp and comes and goes in waves.

Some stones pass straight into the bladder. Others can get stuck, 
blocking the ureter and may cause kidney damage.

New stones can form quickly and patients may pass a few stones in their 
urine before the doctor suspects that cystinuria may be the cause.

To confirm that cystinuria is the cause of your kidney stones, you may 
have the following tests:

• Tests on the urine (water) that you pass
• Blood tests that look for the altered gene

How are the kidney stones found?

There are different tests that can be done to find kidney stones. Your 
urologist (a surgeon who specialises in dealing with problems of the 
kidneys and bladder) will discuss these with you and arrange the best 
test for you.

• KUB – x-ray of the kidneys, ureter and bladder. Cystine stones do 
not show as clearly on x-rays as other kidney stones, so small 
stones may be missed.

• Ultrasound – uses sound waves not x-rays. It can miss small 
stones in the ureter.

• CT – a body scan which is very good at finding stones in the 
kidneys and ureters. It is not done too often as the dose of x-ray is 
higher than KUB and ultrasound.
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What can be done about the stones?

If stones are large, or are blocking the kidney then you may need them 
removed. This may mean you need an operation. Your urologist will 
discuss the options in more detail and what may be best in your case. 
The options are:

• Keyhole surgery (called percutaneous nephrolithotomy or 
PCNL) – stones are removed through a small cut in your back.

• Ureteroscopy - a surgical instrument called a scope is passed 
through the bladder and into the ureter to break up and remove 
a stone.

• Laser therapy may be used to help break up the stone.

How can I stop kidney stones from being made?

You can stop kidney stones from being made by keeping the amount of 
cystine in your body low. There are four ways to do this:

1. By keeping your urine dilute

2. By reducing the amount of cystine in your urine

3. By making the cystine more soluble (more easily dissolved)

4. By doing a test that measures the specific gravity of your urine. 
We explain how to do this later in this leaflet.

1. Keeping your urine dilute.

Drinking plenty of fluid is the most important way you can help stop 
stones being made.

• You should drink at least 3 litres (6 pints) of liquid a day.
• The night is the highest risk time for stones to be made - as you 

can’t drink when you’re asleep!
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• Drink between 500 - 800 ml (1 - 1½ pints) before bed and 
another 500 ml (1 pint) when you get up to pass water (urinate) 
in the night.

2. Reducing the amount of cystine in your urine

You can reduce the amount of cystine in your urine by making some 
changes to the food you eat.

• Avoiding salt (sodium). 
• Eating less animal protein
• Eating more vegetable protein
• Eating more fruit and vegetables

We explain more about changes you can make to your diet at the back 
of this leaflet.

3. Making the cystine more easily dissolved (soluble)

The solubility of a substance (in this case cystine) is the amount that 
can be fully dissolved in a certain amount of liquid (in this case urine).

1 micromole (umol) of cystine can be fully dissolved in 1 millilitre (ml) 
of fluid.

So, the solubility of cystine is 1umol/ml.

Kidney stones can be prevented by keeping the amount of 
cystine below 1umol/ml at all times. 
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More cystine will dissolve in alkaline urine than if the urine is acid.

You may be given potassium citrate to make the urine more alkaline. 
It works well in preventing stones forming, but the taste of the liquid 
puts some people off. When you first start this treatment, you will need 
to check your urine with a dipstick every day. We explain how to do this 
later in the leaflet.

NB. Taking potassium citrate can make the levels of potassium in your 
blood go too high if you are also taking a drug called captopril.

We measure how alkaline or acid a substance is using the pH scale. 
The scale goes from 1 to 14, with 1 being strong acid and 14 being 
strong alkaline. 7, in the middle of the scale, is called neutral.

In meat-eaters, the urine is usually acid (pH 5.5-6.5). Above pH 7.5, 
there is a risk of forming calcium stones.

About twice as much cystine dissolves in urine with a pH 7.5 than at 
pH 6.0.
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Is there any other treatment?

Some medicines also make cystine more soluble. These are:

• D-Penicillamine
• Captopril
• Tiopronin

These medicines bind with cystine in the urine and the bound cystine 
becomes more soluble so stones aren't made as easily.

D-Penicillamine is a very effective drug in preventing cystine stones.  It 
can have serious side effects but is safe if carefully monitored. Your 
blood and urine will be checked:

• every 2 weeks after starting or increasing the dose for 2 months
• every 4 weeks for the next 10 months
• every 2 months after that if on the same dose

The tablets are best taken before bed unless you have been told to 
take them at another time by the doctor or pharmacist.

The side effects to watch out for are: fever, sore throat, chills, loss 
of taste, bleeding, easy bruising, muscle weakness, blistering, mouth 
ulcers, joint pains, rashes, breast tenderness or leg swelling.

If you notice any of these, contact the Renal Unit (we explain how to do 
this at the end of the leaflet).

Captopril is a medicine that is usually used to treat high blood pressure. 
It is not as effective as Penicillamine at preventing stones, but if you have 
developed side effects from Penicillamine, you and the doctor may 
decide to try Captopril instead.

Your blood will be checked:

• two weeks after starting or increasing the dose
• every six months if you stay on the same dose
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Watch out for: cough, swelling of the lips and tongue, dizziness

If you develop a cough or dizziness, you may need to stop the Captopril. 
Contact the Renal Unit (we explain how to do this at the end of the 
leaflet).

If your lips or tongue swell, don’t take any more Captopril and go 
to the nearest Accident and Emergency straight away.
 

Tiopronin (Thiola, Alpha-MPG). This medicine is not usually available 
in the UK. It is very similar to D-Penicillamine in its effects and side 
effects, although the side effects are less common. In rare cases it may 
be imported and prescribed for patients unable to tolerate other 
medicines and who are forming stones frequently.

Some patients will need to take these medicines for life. Other people 
may take the medicines until the stones have cleared and then manage 
their cystinuria by having a high fluid intake.
 

How will I know the treatment is working?

We will know how well the treatment is working by:

• Checking whether any stones are getting bigger or new ones are 
being made (see 'finding stones' on page 5).

• Checking your urine with a dipstick to measure the pH (acid or 
alkaline). We explain how to do this on page 11-12.

• Checking your urine with a dipstick to measure the specific gravity 
(SG). We explain how to do this on page 11-12.

• Split 24 hour urine collection. This measures the volume of urine 
and cystine concentration in the day and night. We have a 
separate leaflet explaining how to carry out a split 24 hour urine 
collection.
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How will cystinuria affect me in the future?

People with cystinuria have the risk of making stones throughout their 
life. Following the advice in this leaflet will reduce the chances of this 
happening.

In the past, some patients have developed very large stones that 
damaged both kidneys which meant they needed kidney dialysis. But 
with the latest treatments and following the advice of your doctor and 
dietitian, the need for kidney dialysis is now very rare.

How to measure the pH and Specific Gravity (SG) of 
your urine

Collect everything that you need to do the tests.

You will need:

• The bottle with the unused dipsticks.
• A clean container (only used for carrying out the tests). A plastic 

jug is ideal.
• A watch or clock that has a second hand, or a stopwatch.
• Pen and paper or notebook (to record the result).

You may also want to use disposable gloves and have tissues nearby.

1. Pass urine into the container or jug.

2. Take a new dipstick from the bottle. One end of the stick will 
have a white 'pad' on it.

3. Dip the pad on the dipstick into the urine and straight away look 
at the watch or clock and note the time or start the stopwatch.

4. The pad will begin to change colour. After 45 seconds, the result 
for specific gravity (SG) will be ready. Compare the colour of the 
pad at the top of the stick with the colour bars on the side of the 
bottle. Record the result on the paper.
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5.  After 60 seconds, the result for pH will be ready. Compare the 
colour of the pad at the top of the stick with the colour bars on 
the side of the bottle (see the picture below). Record the result 
on the paper.

6. Throw the urine from the jug away in the toilet and rinse the jug.

7. Don’t forget to wash your hands after you have tested your urine.

If you are not sure about testing your urine after reading the 
instructions, the nurses in clinic will be happy to show you.

An example of dipstick colour bars – the ones you
are given might be slightly different

The pH of your urine should be 7.0 - 7.5

The SG of your urine should be below 1.010

The urine dipsticks will be given to you by the doctors at the Renal Unit 
if they decide you need to measure the specific gravity of your urine.

If your urine pH level is regularly below 7

• Try to reduce the amount of animal protein in your diet.
• You may be asked to take potassium citrate.
• You may be asked to increase the dose of your potassium citrate 

at your next appointment.

If your urine pH is 8 or above most of the time, your potassium 
citrate may be reduced at your next clinic appointment.

Test and reading time

pH

60 seconds

Specific
gravity

45 seconds

pH

SG

5.0 6.0 6.5 7.0 7.5 8.0 8.5

1.000 1.005 1.015 1.020 1.025 1.0301.010
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Changes to your diet that may help with cystinuria

You can reduce the amount of cystine in your urine by making some 
changes to the food you eat.

1.  Reduce the amount of salt (sodium) you eat. The salt you eat 
causes the kidney to pass more cystine into the urine.

• Don't add salt to your food at the table
• Try not to use salt in cooking
• Gradually reduce the amount of salt you use as this will give your 

taste buds time to adjust
• Rock salt, sea salt and salt crystals are the same as ordinary table 

salt so should be limited
• Avoid salt substitutes such as Saxa So-Low or Lo Salt as these still 

contain sodium
• Use small amounts of stock cubes or gravy granules as these are 

high in salt. Choose reduced salt versions where available
• Ready-made seasoning salts such as garlic salt, celery salt and 

barbeque seasoning contain a lot of salt so use very sparingly
• Avoid foods with MSG (Monosodium Glutamate). This is found 

mainly in Chinese food and instant noodles
• Try different ways to flavour your food instead of using salt, for 

example pepper, garlic or herbs
• Check food labels to help you choose lower salt foods

There is more information about food labels on the next page.
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How do I read a food label?

Foods use traffic light colours on their labels to help you make better 
food choices. Try to choose foods with green or amber labels - 
particularly for the amount of salt they contain.

2.  Reducing foods rich in methionine

Methionine is an amino acid, and these are needed to build protein. 
Protein has a number of roles in the body, for example fighting 
infection, repairing damage and building muscle. Too much methionine 
can increase the risk of developing cystine stones. Foods that are rich in 
methionine include:

• Meat
• Fish
• Eggs
• Milk
• Cheese

Red

Amber

Green

=

=

=

High

Medium

Low

Medium

Calories

353

18%

Low

Sugar

0.9g

1%

Medium

Fat

20.3g

29%

High

Sat Fat

10.8g

54%

Medium

Salt

1.1g

18%

Each 1/2 pack serving contains

of your guideline daily amount

Source: Food Standards Agency
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These foods should not be cut out of your diet completely but it can be 
helpful not to eat them in excess.

Try to reduce the amount of meat, fish, eggs and cheese you eat by 
replacing them in some meals with vegetarian alternatives. These are 
lower in methionine but are still good sources of protein, for example:

• Quorn
• Tofu
• Peas
• Beans
• Lentils and pulses

 

3. Eat at least 5 portions of fruit and vegetables a day

Fruit and vegetables are rich in citric acid which can also help to reduce 
the effect of cystine in your body. A portion of fruit or vegetables is 80 
grams (about a handful). Examples of a portion include:

• 1 apple
• 1 orange
• 2 plums
• a handful of raspberries
• 3 broccoli florets
• 1 carrot
• A handful of salad

If you are having problems with making changes to your diet, please ask 
your doctor to refer you to the renal dietitian. The dietitian will be able 
to help you:

• With making changes to your diet
• If the changes you have made are making you lose weight
• If you feel your diet is becoming too restricted
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Where can I get more information?

You can get more information on cystinuria from:

• RareRenal.org – Information on rare renal diseases at: 
www.rarerenal.org

• Cystinuria UK at: www.cystinuriauk.co.uk

You can follow Cystinuria UK on Twitter: @cystinuriaUK
 

http://www.rarerenal.org
http://www.cystinuriauk.co.uk
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Questions to ask

We realise that cystinuria and how it is treated can be difficult to 
understand. After reading this leaflet you may have more questions and 
the doctor will be happy to discuss these with you.

You may like to use the space below to write any questions you have 
for the doctor.
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Contact details

If you have any questions or concerns about your treatment for 
cystinuria, please contact:

Renal Assessment Unit

• 0114 271 5320
Monday to Thursday 8.30am - 4.00pm, Friday 8.30am - 3.30pm

 

In an emergency outside of these hours:

Phone the Northern General Hospital and ask to speak to the Renal 
Registrar on call:

• 0114 243 4343
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