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What is Homocystinuria and what causes it?
Homocystinuria is a rare, inherited disorder whereby the body is unable to process 
methionine, an essential amino acid, from food containing protein. There are 
several forms of Homocystinuria which are characterised by their clinical signs and 
symptoms and underlying genetic cause. 

Each of the forms of Homocystinuria are caused by a deficiency of one of several 
enzymes required in the conversion of the amino acid methionine to another 
amino acid cysteine or from the amino acid homocysteine to methionine. If left 
untreated the enzyme deficiency permits toxic levels of homocysteine and, in the 
majority of cases, methionine to build up in the body and cause serious health 
problems.

The most common form is known as Classical Homocystinuria. It is caused by a 
deficiency in the enzyme known as Cystathionine Beta-Synthase (CbS). There are 
several other forms of Homocystinuria and methylation defects caused by other 
genetic mutations.

How rare is Homocystinuria?
Worldwide frequency of Homocystinuria is about 1 in every 200,00 - 300,000 
births. The incidence in some individual countries is significantly higher however it 
is not limited to particular ethnic groups.



How does a child get Homocystinuria?
Homocystinuria is an autosomal recessively inherited disorder. This means that an 
individual inherits the same defective gene for the same trait from each parent. 
A recessive trait means that if an individual receives one normal gene and one 
gene for the disease, the person will be a carrier of the disease. If both parents are 
a carrier of the disease they have a 25 per cent chance of having an a!ected child. 
Likewise, the risk of a child being a carrier is 50 per cent. The likelihood of a child 
receiving una!ected genes from both parents is 25 per cent. 
Homocystinuria a!ects both males and females equally. 

How is Homocystinuria diagnosed?
Classical Homocystinuria is often diagnosed through newborn screening 
programs however not all cases are detectable by current screening methods. 
Homocystinuria is not a target disorder on all international Newborn Screening 
programs. If Newborn Screening is not available or if the disease was not detected 
at birth diagnosis is by clinical examination and specialised testing.

What are the symptoms of Homocystinuria?
Infants are usually normal at birth and, if left untreated, the symptoms are 
progressive and develop during infancy or early childhood. The symptoms are 
highly variable but include: 

1. Life-threatening complications from blood clots including premature stroke 
and heart attack;

2. Progressive and permanent mental retardation/intellectual disability;
3. Developmental delay/learning di"culties;
4. Psychiatric disturbances;
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5. Seizures;
6. Behavioral problems;
7. Abnormalities a!ecting the eyes including retinal detachment, myopia and 

cataracts; and
8. Skeletal abnormalities.

How is Homocystinuria treated to prevent 
symptoms?
There is currently no cure for Homocystinuria. When treatment is commenced 
in the newborn period, the focus of treatment is to ensure the development of 
normal intelligence and the prevention of the development of other complications 
of the disease. It is for this reason that Homocystinuria is a target disorder on 
newborn screening programs in Australia. If treatment is started later, the aim is to 
prevent further escalation of the complications already present.

Treatment is dependent on the form of Homocystinuria. One form responds to high 
doses of vitamin B6. This form is known as pyridoxine responsive Homocystinuria 
and is generally a milder form of the disease. The other type does not respond to 
high doses of vitamin B6 and is accordingly known as pyridoxine nonresponsive. 

For individuals that are pyridoxine responsive, the treatment includes large, 
otherwise known as pharmacological, doses of vitamin B6. Sometimes this is given 
in combination with folic acid and vitamin B12 supplements. 

In pyridoxine nonresponsive individuals, the mainstay of treatment is a protein or 
methionine-restricted diet in combination with supplementation with vitamin B6, 
folic acid and vitamin B12. Betaine, a medication, is also prescribed to aide in the 
lowering of blood and body levels of homocysteine.



Individuals who are on a protein-restricted diet are also given a methionine-free 
supplemental formula to drink that provides them with other essential amino acids 
and vitamins that are not being acquired from their diet.

Foods that are high in protein include milk and other dairy products, meat, poultry, 
fish, eggs, beans, and nuts. Normal breads and pastas also contain protein and for 
some may only be allowed in small amounts. For this reason special low-protein 
options of these foods are available.

Homocystinuria requires life-long medical and dietary management. Prompt 
detection and treatment of the disease is important in order to prevent or reduce 
the symptoms associated with the disease. The metabolic specialist and dietician 
will advise in relation to the appropriate treatment and dietary management.

Why is research and better treatment required? 
Good health outcomes for people a!ected by Homocystinuria rely upon 
compliance to a low protein diet. Whilst it is widely accepted that a low protein 
diet changes the course of the disease it also impacts the quality of life imposed 
on both patients and their families. The diet is extremely limited meaning that most 
regular foods are considered foods not to be eaten.

It is indicated that compliance to a strict low protein diet gradually decreases over 
time with some individuals abandoning the diet in favour of a protein consuming 
diet. The reason for abandoning the low protein diet could be due to the taste of 
the methionine free products and the options available. 

Overall, it is evident that the treatment options for Homocystinuria require 
improvement to ensure compliance throughout life without diminishing quality of life.
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