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DSAKU Seminar, 28.10.2023, Frankfurt

What is alkaptonuria? (AKU)

• There are hundreds of inherited metabolic diseases. They are 
categorised according to their substrates

Disorders of the amino acid metabolism

Disorders of the carbohydrate metabolism

Disorders of the fatty acid metabolism

Disorders of purine and pyrimidine metabolism
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DSAKU Seminar, 28.10.2023, Frankfurt

What is alkaptonuria?(AKU)

• Disorders of the amino acid metabolism

Tyrosine metabolism disorders

Methionine metabolism disorders

Branched-chain amino acid disorders

Disorders of the urea cycle

Phenylketonuria
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DSAKU Seminar, 28.10.2023, Frankfurt

What is alkaptonuria?(AKU)

• Tyrosine metabolism disorder (Selection)

• Phenylketonuria (Phenylalanine hydroxylase)

• Hepatorenal tyrosinaemia type I (Fumaryl aceto acetate hydrolase)

• Oculocutaneous tyrosinaemia type II (Tyrosine aminotransferase)

• Alkaptonuria (Homogentisate oxidase)

• Oculocutaneous albinism type I (Tyrosinase)
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What is alkaptonuria?(AKU)

• Disruption of amino acid metabolism (phenylalanine, tyrosine)
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DSAKU Seminar, 28.10.2023, Frankfurt

What is alkaptonuria?(AKU)
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DSAKU Seminar, 28.10.2023, Frankfurt

What is alkaptonuria?(AKU)

• Disruption of amino acid metabolism (phenylalanine, tyrosine)

• Genetic deficiency of homogentisic acid oxidase
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What is alkaptonuria?(AKU)

Homogentisic acid oxidase
(homogentisate-1,2-dioxygenase)

Accumulation Benzoquinine acetate (BQA)
Oxydation

Phenylpyruvic acid

Phenylalanine Tyosine

Thyroxine

Homogentisic acid

Cretinism

Albainism

Phenylketonuria
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What is alkaptonuria?(AKU)

Homogentisic acid oxidase

Accumulation Benzoquinine acetate (BQA)
Oxidation Accumulation in

Cartilage, bones, connective tissue,
urine, sweat

Ochronoses

Homogentisic acid
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DSAKU Seminar, 28.10.2023, Frankfurt

What is alkaptonuria?(AKU)

Ochronoses
Black 
spots 
in the 
eyes

Early 
onset 

of 
arthritis

Blue greyish 
discoloration 
of the ears

Hardening 
of the 
blood 

vessels in 
the heart

Black 
urine

Kidney 
and 

urinary 
stones
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What is alkaptonuria? (AKU)

• Disruption of amino acid metabolism (phenylalanine, tyrosine)

• Genetic deficiency of homogentisic acid oxidase

• AKU is a hereditary disease (autosomal recessive)
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What is alkaptonuria? (AKU)

Parents

Children

metabolic disorder System 
carrier
Healthy

System 
carrier
Healthy

Non-
System 
carrier 
Healthy
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What is alkaptonuria? (AKU)

• Disruption of the amino acid metabolism (phenylalanine, tyrosine)

• Genetic deficiency of homogentisic acid oxidase

• AKU is a hereditary disease (autosomal recessive)

• Prevalence 1/250,000 to 1/1,000,000 (Slovakia 1/19,500)

• Life expectancy is not significantly reduced, wear and tear on the musculoskeletal system

• A definitive cure is not possible, BUT ...
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DSAKU Seminar, 28.10.2023, Frankfurt

The status of therapy recommendations

• Low protein diet is beneficial, with limited patient compliance
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The status of therapy recommendations

Nutrients Digestion Main function in the body

Metabolism 
intact

Alkap-
tonuria

Micronutrients 
Carbohydrates 

Fats 
Protein

Or /
Enzyme Degradation by enzyme

By-products

Protein amino acids building material
Phenylalanine & tyrosine accumulate

Or /
Enzyme > Degradation disrupted by faulty enzyme

Micronutrients  
Simple sugars 

Fatty acids 
Amino acids

Helper material 
Energy supplier 
Energy supplier 
Building material
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The status of therapy recommendations
Natural low-protein foods and low-protein speciality foods

Tyrosine- and phenylalanine-free 
amino acid mixtures and natural 

protein-free foods

Avoid excessive intake of tyrosine and 
phenylalanineAvoid 

natural 
protein

rich foods

Natural low-protein 
foods and low-

protein speciality 
foods

Ø Cover individual tyrosine and                   
Supply of energy and fibre 

(saturation) 
Ø Larger food selection

Ø Age-appropriate supply of protein,
Ø Energy, vitamins, minerals,

Ø and trace elements
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• Low protein diet is beneficial, with limited patient compliance

• Pain therapy with paracetamol, NSAIDs plus physiotherapy. Escalation if necessary

• If necessary, operations of the musculoskeletal system (hip, knee joint, spine)

• Nitisinone: Proven to slow the progression of the disease

The status of therapy recommendations
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The status of therapy recommendations

NITISINON

Thyroxine

TyrosinePhenylalanine

NITISINONE

Homogentisic acid 

Phenylpyruvic acid

Alkaptonuria
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§ Maleyl acetoacetate and fumaryl acetoacetate in tyrosinaemia type I Homogentic acid 

in alkaptonuria

• Nitisinon (orfadin) is used for the treatment of:
§ adult patients and children and adolescents (all ages)

with a confirmed diagnosis of congenital tyrosinemia Type (HT-1) in combination 

with impaired uptake of tyrosine and phenylalanine.

§ adult patients with alkaptonuria

§ Nitisone prevents the formation of toxic intermediate products in the tyrosine 

degradation metabolism:

The status of therapy recommendations
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The status of therapy recommendations

Side effects

Due to its mechanism of action, Nitisinone is associated with an increase in tysine

concentrations in all patients treated with Nitisinone. Common side effects associated with 

an increased tyrosine concentration are:

§ Conjunctivitis

§ Corneal opacity

§ Keratitis

§ Photophobia

§ Eye pain
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The status of therapy recommendations

NITISINONE Manufacturer  (2, 5, 10, 20mg Hard capsules, 4mg/ml Suspension)
Orifarm, Swedish Orphan Biovitrum, Abacus, kohlpharma, HAEMATO, axicorp, CC Pharma, 

Cycle Pharmaceuticals, We Pharma Ltd, Dipharma

Alternatives

There are currently no approved alternatives to Nitisinone for the treatment of tyrosinaemia type 1 

and alkaptonuria. However, alternative approaches are being researched. Such as gene therapy, 

enzyme replacement therapy and stem cell therapy to treat the defect in tyrosine metabolism.


