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Summary

Metabolic
Diseases

Inherited
Metabolic
Disorders

• Inherited Metabolic Disorders have their origin in specific enzymatic
deficiencies, which affect a given metabolic pathway, leading to the
accumulation of substrates - often toxic - and to reduced (or zero)
production of a biologically important product. The enzyme deficit is
the consequence of mutations in one or more genes coding for the
respective metabolic step.
• In short, when there is a metabolic error, some reactions at the
enzymatic level do not occur with the proper efficiency. This way,
the compounds before the reaction accumulate and the later ones
are not synthesized correctly.
• The Inherited Metabolic Disorders covered in our site are diagnosed
through the neonatal heel prick or Guthrie test.

Metabolic
Diseases
Aminoacidopathies:
• Phenylketonuria (PKU)
• Leucinosis or Maple Syrup Urine Disease
(MSUD)

• Homocystinuria (HCU)
• Tirosinemia (TYR)

Metabolic
Diseases
Organic Acidurias:
• Propionic (AP) and Methylmalonic (AMM) acidurias
• Isovaleric Aciduria (AIV)
• Glutaric Aciduria Type I (AGI)

Urea Cycle Diseases (DCU)

Bile Acid Synthesis Disorders

Aminoacidopathies
(Amino acid Metabolism
Disorders)

• Aminoacidopathies (and organic acidurias) include inherited diseases of the metabolism of
amino acids in different metabolic steps. These pathologies are characterized by signs and
symptoms of acute and progressive intoxication due to accumulation of toxic metabolites
upstream the enzyme block. Long-term treatment consists essentially at removing the
toxic product from the diet, which in practice translates into a protein-restricted diet
(hypoproteic diet).
• Why are amino acid formulas restricted in a given amino acid (or groups of amino acids)
essential in these pathologies? Because these formulas guarantee an appropriate formation
of proteins, indispensable for growth, and that otherwise would not be obtained naturally,
due to the toxicity associated with the respective pathology.

Phenylketonuria
(PKU)
Brief description: Phenylketonuria (PKU) is an inherited disease of
the amino acids’ metabolism. It is characterized by a deficit in the activity of
the enzyme that metabolizes the essential amino acid phenylalanine (Phe). This
deficit leads to the accumulation of phenylalanine in blood in high
concentrations that become toxic to the body, causing severe brain damage.
There is the possibility of psychomotor delay, if treatment is not carried out in
advance. Treatment includes a hypoprotein diet restricted in phenylalanine,
supplemented with the remaining amino acids.

Phenylketonuria (PKU)
• Phenylketonuria (PKU) is an autosomal recessive hereditary disease and the most common inborn error of amino acid metabolism in Europe.
PKU is characterized by a deficiency of the liver enzyme phenylalanine hydroxylase which, in a healthy state, converts the essential amino acid
phenylalanine (Phe) into tyrosine (Tyr). This enzyme deficit leads to an increase in the concentration of phenylalanine in all body fluids and
tissues, and formation of abnormal metabolites that are excreted in the urine. If left untreated, the increase in the passage of phenylalanine
through the blood-brain barrier causes brain damage, which conducts to severe motor and mental retardation, microcephaly and seizures.
• Thus, normal protein intake in patients with PKU produces a high amount of toxins that can lead to neurological damage. The treatment is,
therefore, fundamentally based on a hypoprotein diet (vegetables, fruits and low-protein dietary foods), restricted in phenylalanine (liquid,
powder or tablet formulas, without phenylalanine, and supplemented in the remaining amino acids, with carbohydrates, fats, micronutrients,
vitamins and minerals). This type of hypoprotein diet restricted in phenylalanine, and supplemented with the remaining amino acids,
guarantees good cognitive development, along with a good growth.
Keywords: Excess of phenylalanine; Deficit in the enzyme phenylalanine hydroxylase; Psychomotor
delay; Hypoprotein diet restricted in phenylalanine

Hyperphenylalaninemia
(HPA)
• There is also moderate or benign Hyperphenylalaninemia (HPA) – a disease
characterized by partial deficits in the enzyme phenylalanine hydroxylase, which
also lead to increased plasma levels of the amino acid phenylalanine, but to a
lesser extent than in the classic form of PKU. Hyperphenylalaninemia can manifest
itself through attention deficit and sleep disorders. Treatment, when necessary, is
superimposed on that of PKU.
Keywords: Excess of phenylalanine; Partial deficit in the enzyme
phenylalanine hydroxylase; Attention deficit; Hypoprotein diet
restricted in phenylalanine when indicated

Source
• 1. Sociedade Portuguesa de Pediatria. Consenso para o

tratamento nutricional de fenilcetonúria. Acta Pediátrica
Portuguesa, vol. 38, 1, p. 44-54. 2007.
• 2. Francjan J van Spronsen, Annemiek MJ van Wegberg et al.

Key European guidelines for the diagnosis and management of
patients with phenylketonuria. The Lancet Diabetes and
Endocrinology, vol. 5, 9, p. 743-756. 2017.
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Leucinosis or Maple
Syrup Urine Disease
(MSUD)
Brief description: Leucinosis (MSUD) is a disease caused by the
difficulty in metabolizing the branched chain amino acids leucine (Leu), isoleucine
(I) and valine (Val), due to the deficit in the activity of the enzyme complex that
metabolizes these 3 amino acids. The consequence is the increase in the
concentration of these amino acids and the respective α-ketonic acids to toxic
values for the organism, which cause a lack of appetite, seizures and severe
neurological deterioration, sometimes fatal, in the absence of treatment. Nutritional
treatment involves a hypoprotein diet, restricted in branched-chain amino acids,
and supplemented with the remaining amino acids.

Leucinosis (MSUD)
• Leucinosis (MSUD) is a disease caused by the difficulty in metabolizing the branched-chain amino acids leucine (Leu), isoleucine (I) and valine (Val), due to
the deficit in the activity of the oxidative decarboxylation enzymatic complex of these 3 amino acids. Consequently, there is an increase in blood and urinary
concentrations of branched chain amino acids and their α-ketonic acids, which accumulate in toxic amounts. The name of the disease comes from the
sweet smell in the urine of MSUD patients, reminiscent of maple syrup. After PKU, MSUD is the most common inherited disease of amino acid metabolism.
• Symptoms include neurological consequences, poor appetite and seizures. If treatment is not started immediately, severe neurological impairment, sometimes
fatal (death or coma), can occur for the patient with MSUD. Note that leucine is considered one of the most neurotoxic branched-chain amino acids, and it is
usually present in foods in higher concentrations than isoleucine and valine. The nutritional treatment for this disease therefore involves establishing a diet
restricted in branched chain amino acids, supplemented with a mixture of the remaining amino acids, using liquid, powder or tablet formulas, in order to
satisfy the nitrogen needs, allowing a normal growth, and preventing decompensation during metabolic stress situations.
Keywords: Excess of valine, leucine and isoleucine (3 branched chain amino acids); Deficit in the enzyme 2-keto aciddehydrogenase; Neurological deterioration; Hypoprotein diet restricted in branched-chain amino acids

Source

• 1. Sociedade Portuguesa de Pediatria. Consenso

para o tratamento nutricional da leucinose. Acta
Pediátrica Portuguesa, vol. 38, 3, p.120-128.
2007.
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Homocystinuria
(HCU)
Brief description: Homocystinuria (HCU) is an inherited disease of
methionine metabolism (Met), which occurs due to the deficiency of the
enzyme involved in the sulfur cycle of this amino acid. This enzyme deficit
results in the accumulation of homocysteine and methionine in toxic values for
patients with HCU, causing damage to organs such as the eyes, brain, bones
and blood vessels. Dietary treatment consists of implementing a hypoprotein
diet restricted in homocysteine and methionine, and enriched in cystine, with
supplementation in the remaining amino acids.

Homocystinuria (HCU)
• Homocystinuria (HCU) is a hereditary disease of the metabolism of the amino acid methionine (Met), which occurs due to a deficiency of the enzyme cystathionine βsynthetase, responsible for the conversion of the amino acid homocysteine into cystathionine, and later into cysteine, in the trans-sulfurization pathway of the
methionine cycle. In the absence of its activity, there is an accumulation of homocysteine and, consequently, methionine, and a reduction in the levels of cysteine and
cystine, to toxic values for the organism.
• HCU translates into clinical and pathological abnormalities, essentially in four organs / systems: eyes (dislocation of the lens and myopia), skeleton (deformations in the
skeletal structure and osteoporosis), central nervous system (mild cognitive delay) and vascular system ( formation of blood clots in the arteries and veins).
• The treatment of this disease aims to lower the total homocysteine content and includes the use of medications, an adequate diet, or a combination of both. Dietary
treatment is based on methionine and homocysteine restriction, and cystine enrichment for life. In certain cases, this diet needs to be supplemented with pyridoxine (a
vitamin essential for the functioning of the damaged enzyme), folic acid, vitamin B12 or betaine (the latter 3 to stimulate the transformation of homocysteine into
methionine, whose accumulation is less harmful).
Keywords: Excess of homocysteine and methionine; Decrease in cysteine and cystine; Deficit in the enzyme cystathionine
β-synthase; Injuries in eyes, brain, bones and blood vessels; Hypoprotein diet restricted in methionine and
homocysteine (and L-cystine supplements)

Source
• 1. Hospital de São João, E.P.E., Unidade de

Doenças do Metabolismo. Homocistinúria Clássica.
Panfleto informativo. 2011.
• 2. Andrew A. M. Morris, Viktor Kožich et al.

Guidelines for the diagnosis and management of
cystathionine beta-synthase deficiency. J Inherit
Metab Dis, vol. 40, p. 49–74. 2017.
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Tyrosinemia
(TYR)
Brief description: : Tyrosinemia (TYR) is a disease caused by
the malfunction of enzymes responsible for the degradation of the amino
acid tyrosine (Tyr), which causes elevated levels of tyrosine and the
formation of toxic metabolites. The long-term effect of these harmful
substances causes liver and kidney damage, with the risk of hepatocellular
carcinoma. The treatment entails a hypoprotein diet restricted in tyrosine
and phenylalanine (tyrosine precursor), with supplementation in the
remaining amino acids.

Tyrosinemia (TYR)
• Tyrosinemias (TYR) type I, II and III are inherited diseases of the metabolism caused by the deficiency of enzymes responsible for the degradation of the
amino acid tyrosine (Tyr). In the case of Tyrosinemia I, the most severe of the 3 types, there is a defect in the final enzyme of the tyrosine degradation
pathway - the fumarylacetoacetase enzyme. As a result of the metabolic block, elevation of tyrosine levels occurs, and toxic metabolites are formed, such as
maleylacetoacetate, fumarylacetoacetate, succinylacetoacetate and succinylacetone, which accumulate in the hepatocytes and cells of the proximal bypassed
tubules. This toxic accumulation results in hepatic and renal damage, with risk of hepatocellular carcinoma. In fact, the main organs affected by this
pathology are the liver, kidneys and peripheral nerves.
• The clinical symptoms of Tyrosinemia type II (deficiency in tyrosine aminotransferase) are registered mainly in terms of changes in the skin and the eye,
while neurological abnormalities are related to Tyrosinemia type III (deficiency in 4-hydroxy-phenylpyruvate dehydrogenase).
• The individualized diet plan, the hepatorenal transplantation and the nitisinone (or NTBC) are the main therapeutic strategies used. At dietary level, the
treatment includes a hypoprotein diet restricted in tyrosine and phenylalanine (tyrosine precursor) for the three types of Tyrosinemia.
Keywords: Excess of tyrosine; Deficit in the fumarylacetoacetase enzyme; Progressive liver failure, renal tubular
dysfunction and hepatocellular carcinoma; Hypoprotein diet restricted in tyrosine and phenylalanine

Source
• 1. Joana Faleiro Oliveira, Magda Rodrigues et

al. Tirosinemia Tipo 1: O Passado e o Presente
Numa Unidade de Doenças Metabólicas. Acta
Pediátrica Portuguesa, vol. 47, p.325-331. 2016.
• 2. Corinne de Laet, Carlo Dionisi-Vici et al.

Recommendations for the management of
tyrosinaemia type 1. Orphanet Journal of Rare
Diseases, vol. 8, 8. 2013.
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Organic Acidurias
• Organic acidurias are characterized by the accumulation in
blood and urine of compounds derived from intermediate
metabolism, which have a markedly acidic pH. These acids
undergo conjugation in vivo with carnitine, either for later
metabolization or to facilitate their excretion (via urine), giving
rise to the respective acylcarnitins.

Propionic (AP) and
Methylmalonic (AMM)
acidurias
Brief description: Propionic (AP) and methylmalonic (AMM) Acidurias are
inherited diseases of metabolism in which the body is unable to properly process the
branched chain amino acids methionine (Met), threonine (T), isoleucine (I) and valine
(Val). The enzymatic block responsible for these pathologies causes accumulation of
organic acids - an increase in methylmalonic and propionic acid in concentrations
toxic to the organism, in the case of AMM and AP, respectively. Refusal to eat,
vomiting and weight loss are symptoms of these acidurias. If left untreated, they can
develop into psychomotor development delay. The recommended treatment is the
implementation of a hypoprotein diet restricted in methionine, threonine, isoleucine
and valine, supplemented in the remaining amino acids, and in carnitine.

Propionic (AP) and
Methylmalonic (AMM) acidurias
• Propionic (AP) and methylmalonic (AMM) Acidurias are inherited metabolic disorders in which the body is unable to properly
process certain amino acids, including methionine (Met), threonine (T), isoleucine (I) and valine (Val), as well as some fatty acids in
food. Both Acidurias result from an enzymatic block in the catabolism of branched-chain amino acids, which occurs due to a
deficit in the activity of the methylmalonyl-CoA mutase (enzyme dependent on vitamin B12) and of the propionyl-CoA
carboxylase (biotin-dependent mitochondrial enzyme), in the case of Methylmalonic and Proprionic Acidurias, respectively.
• These organic Acidurias are detected, essentially, through the excretion of organic acids through urine - increase of methylmalonic
and propionic acid in toxic concentrations - as well as by the high serum concentrations of acylcarnitins. Symptoms such as
refusal to eat, seizures, fatigue, vomiting, dehydration and progressive weight loss typically appear in childhood. If left untreated,
these pathologies result in a long-term delay in psychomotor development.

Propionic (AP) and
Methylmalonic (AMM) acidurias
• The nutritional treatment includes a low protein diet, with the administration of a mixture of essential amino acids, restricted in the
amino acids methionine, threonine, isoleucine and valine, with supplementation of carnitine (helps in the excretion of toxics and
prevents secondary deficit in this substance). The food plan should guarantee energy and nutritional needs, preventing the installation
of catabolic states, and guaranteeing adequate physical and mental development. Fasting should be avoided.

Keywords: Excess of methylmalonic and propionic acids; Deficiency in methylmalonyl-CoA mutase and
propionyl-CoA carboxylase enzymes; Refusal to eat, vomiting and weight loss; Hypoprotein diet restricted
in methionine, threonine, isoleucine and valine

Source
• 1. Sociedade Portuguesa de Pediatria. Consenso

para o tratamento nutricional das acidúrias
isovalérica, propiónica e metilmalónica. Acta
Pediátrica Portuguesa, vol. 39, 1, p.30-40. 2008.
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Isovaleric Aciduria
(AIV)
Brief description: Isovaleric Aciduria (AIV) is caused by a
deficit in the activity of an enzyme responsible for the degradation
of the amino acid leucine (Leu), resulting in the accumulation of toxic
derivatives, such as isovaleric and 3-hydroxy-isovaleric acids, in
blood. The symptoms of this pathology are like those of propionic
and methylmalonic acidurias. Nutritional treatment involves following
a hypoprotein diet, restricted in leucine, supplemented in the
remaining amino acids, as well as in carnitine and glycine.

Isovaleric Aciduria (AIV)
• Isovaleric Aciduria (AIV) is caused by a deficit in the activity of the enzyme dehydrogenase of isovaleryl-CoA, a mitochondrial
flavoprotein responsible for the transport of electrons in the respiratory chain and that catalyzes the third step of the leucine (Leu)
catabolism. This enzymatic deficit in the leucine degradation cascade leads to the accumulation of isovaleryl-CoA derivatives, including
free isovaleric acid, which is highly toxic. This pathology is also known as Sweaty Feet Syndrome, since the accumulation of isovaleric
acid causes the emission of an odor similar to sweat / foot odor.
• The symptoms of Isovaleric Aciduria are similar to those presented for Propionic and Methylmalonic Acidurias. The treatment of this
pathology involves maintaining the absence of isovaleric and 3-hydroxy-isovaleric acids, as well as isovalerylglycine, in the blood and
urine. For this, it is necessary to follow a hypoprotein diet, restricted in leucine, and supplemented with carnitine and glycine.
Keywords: Excess of isovaleric acid; Deficit in the isovaleryl-CoA dehydrogenase enzyme; Refusal
to eat, vomiting and weight loss; Leucine-restricted hypoprotein diet

Source
• 1. Sociedade Portuguesa de Pediatria. Consenso

para o tratamento nutricional das acidúrias
isovalérica, propiónica e metilmalónica. Acta
Pediátrica Portuguesa, vol. 39, 1, p.30-40. 2008.
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Glutaric Aciduria
Type I (AGI)
Brief description: Glutaric aciduria type I (AGI) is an inherited
disease of the metabolism of the amino acids lysine (Lys), hydroxylysine
and tryptophan. The deficit in the activity of the enzyme involved in this
activity causes accumulation of toxic metabolites such as glutaric acid and
3-hydroxyglutaric acid, whose toxicity is possibly responsible for the
neurodegenerative changes seen in patients with AGI. The nutritional
treatment includes a hypoprotein diet restricted in lysine and reduced in
tryptophan, with supplementation in the remaining amino acids, as well
as in carnitine.

Glutaric Aciduria Type I (AGI)
• Glutaric aciduria type I (AGI) is an inherited disease of the metabolism of the amino acids lysine (Lys), hydroxylsine
and tryptophan, caused by the deficit of glutaryl-CoA dehydrogenase (mitochondrial enzyme). This enzyme deficit
results in the accumulation of glutaric acid, 3-hydroxyglutaric acid and glutaconic acid in body fluids, with excretion
through the urine. The mechanism of this pathology is still poorly understood, however glutaric acid and, in
particular, 3-hydroxyglutaric acid, appear to be responsible for the toxicity behind the neurodegenerative changes
seen in patients with AGI. Secondarily, there is a decrease in carnitine concentrations, with urinary excretion of
glutarylcarnitine, as also seen in propionic, methylmalonic and isovaleric acidurias. This secondary carnitine deficit
appears to be the main cause of most metabolic crises, characterized by severe hypoglycemia and metabolic acidosis.

Glutaric Aciduria Type I (AGI)
• This disease is characterized by an acute encephalopathic crisis, accompanied by fever and dehydration. This is followed by the installation of
a neurological condition dominated by dystonia and axial hypotonia, with immediate loss of acquisitions and faculties. After the occurrence of
neurological sequelae, the nutritional treatment proves to be ineffective in its reversion, so it should be implemented as soon as possible
through a hypoprotein diet restricted in lysine and supplemented with carnitine. Supplementation in the remaining amino acids is done
through liquid, powder or tablet formulas, which must satisfy the energy, amino acids and micronutrients needs, and which are used in all
diseases hitherto covered by Biodendrum. The main objective of this treatment is to reduce the production of toxic organic acids, restricting
the supply of lysine and tryptophan. During episodes of acute decompensation, treatment should be intensified, increasing the intake of
carbohydrates, restricting natural proteins and doubling the dose of carnitine.
Keywords: Excess of glutaric acid; Deficit in the enzyme dehydrogenase of glutaryl-CoA; Acute
encephalopathic crisis; Hypoprotein diet restricted in lysine and reduced in tryptophan

Source
• 1. Sociedade Portuguesa de Pediatria. Consenso para o

tratamento nutricional da acidúria glutárica tipo I. Acta
Pediátrica Portuguesa, vol. 38, 5, p. 215-222. 2007.

• 2. Nikolas Boy, Chris Mühlhausen et al. Proposed

recommendations for diagnosing and managing individuals
with glutaric aciduria type I: second revision. Journal of
Inherited Metabolic Disease, vol. 40, p. 75–101. 2017.

• 3. Stefan Kölker, Ernst Christensen et al. Diagnosis and

management of glutaric aciduria type I--revised
recommendations. Journal of Inherited Metabolic Disease, vol.
34, 3, p. 677-694. 2011.
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Urea Cycle Diseases
(DCU)
Brief description: Urea Cycle Diseases (DCU) are caused by an
enzyme deficit in one of the six enzymes normally involved in the metabolic
cycle of protein nitrogen excretion, which results in an elevated concentration of
ammonia in the blood (hyperammonaemia) - toxic compound, especially at the
neurological level. If treatment is not carried out on time and at long term,
patients with DCU may suffer from variable encephalopathy (including
psychiatric manifestations) and liver dysfunction. Dietary treatment involves a
hypoprotein diet, supplemented in a mixture of essential amino acids, as well as
in arginine.

Urea Cycle Diseases (DCU)
• The Urea Cycle allows the body to transform the excess of nitrogen into urea and synthesize arginine (an amino acid that integrates all
proteins). In this way, a series of cyclic enzymatic reactions convert ammonia into urea, which is easily eliminated in the urine. Note
that urea is water-soluble, constituting a non-toxic way to eliminate nitrogen, in contrast to its precursors, such as ammonia, whose
toxicity is high.
• Urea cycle diseases (DCU) are caused by an enzyme deficit in one of the six enzymes normally involved in this cycle. This deficit results
in an increase of the ammonia concentration in blood - a condition called hyperammonaemia. These high levels are toxic especially at
the neurological level. On the other hand, arginine will not be formed in sufficient quantity to allow the protein synthesis necessary for
growth.
• DCU symptoms include refusal to eat, irritability, seizures, vomiting, prostration, encephalopathy, poor height-weight evolution, delayed
psychomotor development, liver dysfunction and even coma.

Urea Cycle Diseases (DCU)
• The main goals of the treatment are the correction of biochemical parameters, namely keeping ammonia and glutamine as close to
normal levels as possible, together with an energy, protein, essential amino acids and other nutrients supply, in order to meet nutritional
needs and allowing to optimize the patient's mental, neurological and physical development. Thus, the treatment consists of a restricted
protein diet, supplemented with a mixture of essential amino acids, and L-arginine supplements, as well as possible use of ammonia
chelating drugs, sodium benzoate and sodium phenylbutyrate, which create alternative nitrogen excretion pathways. The
implementation of a hypoprotein diet is justified by the fact that the physiological production and excretion of urea increases linearly
with protein intake. Therefore, by reducing protein intake, we are also reducing the accumulation of glutamine, alanine and ammonia.
Keywords: Ammonia excess and arginine deficit; Deficit of enzyme involved in the urea cycle; Variable

encephalopathy (including psychiatric manifestations) and liver dysfunction; Hypoprotein diet supplemented
with a mixture of essential amino acids and arginine

Source
• 1. Sociedade Portuguesa de Pediatria. Consenso

para o tratamento nutricional das Doenças do
Ciclo da Ureia. Acta Pediátrica Portuguesa, vol.
40, 2, p. 83-93. 2009.
• 2. Unidade de Doenças Metabólicas, Hospital de

São João. Doenças do Ciclo da Ureia. 2011.
• 3. Hospital Sant Joan de Déu. Doenças do Ciclo

da Ureia - Guia Metabólica. 2014.
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Primary bile acid
synthesis disorders
Brief description: Primary bile acid synthesis disorders (BASD) are
genetic autosomal recessive diseases. There are usually present as cholestatic
jaundice and/or liver failure. The two most frequent ones responsible for chronic
liver disease are 3β-HSD deficiency and Δ4-3-oxoR deficiency. They
correspond to a lack of one of the two enzymes, 3β-HSD or Δ4-3-oxoR,
which are involved in the transformation of cholesterol into primary bile acids in
liver cells. When they are missing, cholesterol transformation is incomplete
which leads to the absence of production of primary bile acids and accumulation
of toxic intermediates in the liver causing its deterioration. Early diagnosis of
these disorders is essential.

Primary bile acid synthesis disorders
• Primary BASD are associated with mutations in the coding genes for enzymes involved in the biosynthesis of primary bile acids (cholic
acid and chenodeoxycholic acid). They are rare causes of liver disease in children that can occur at any age (from birth to adolescence).
The two most frequent ones responsible for chronic liver disease are:
- 3β-hydroxy-Δ5-C27-steroid oxidoreductase (or dehydrogenase/isomerase) deficiency; may also be called 3β-HSD deficiency,
or BAS defect type 1.
- Δ4-3-oxosteroid-5β reductase deficiency; may also be called Δ4-3-oxoR, or 5β-reductase deficiency, or BAS defect type 2.
• 3β-HSD and Δ4-3-oxoR are enzymes that play an important role in the primary bile acid synthesis pathway. If they are deficient,
synthesis of primary bile acids, which is essential for promoting biliary secretion, is prevented leading to accumulation of toxic bile acid
precursors in the liver. This results in cholestasis, then liver cirrhosis or progressive and irreversible liver failure.

Primary bile acid synthesis disorders
• These diseases may be suspected based on a combination of clinical and laboratory signs, and histological findings of the liver. Furthermore, since
these diseases are inherited, it is important to look into the patient’s family history: cases of unexplained liver problems (or even deaths) in young
children in the family can help with the diagnosis of BASD.
• Diagnosis can be difficult because many diseases manifest as neonatal cholestasis or chronic liver disease, and there are no specific clinical features
or biomarkers allowing the specific identification of BASDs. However, most patients with BASDs present with:

- Normal or low total serum bile acid concentrations
- Normal γ-glutamyl transpeptidase concentrations

- No pruritus
• Early diagnosis is important because these disorders can be treated. Without treatment, there is a 50% mortality rate of Δ4-3-oxoR deficiency
infants for whom diagnosis is delayed.

Primary bile acid synthesis disorders

Keywords: Block in the production of normal primary bile acids; Accumulation of
unusual bile acids and toxic intermediate metabolites; Deficit of one of two enzymes
involved in the transformation of cholesterol into primary bile acids (3β-HSD or Δ43-oxoR); Liver failure and neurological disease

Source
• [1] Sundaram SS, Bove KE, Lovell MA, Sokol RJ. Mechanisms of disease:

Inborn errors of bile acid synthesis. Nat Clin Pract Gastroenterol Hepatol
2008;5:456-68.

• [2] Protocole national de diagnostic et de soins : Déficits de synthèse des

acides biliaires primaires. Centre de Référence Coordonnateur de l’Atrésie
des Voies Biliaires et des Cholestases Génétiques; 2019

• [3] K E Bove, J E Heubi, W F Balistreri , K D R Setchell. Bile acid synthetisis

defects and liver disease : a comprehensive review. Pediatric and
Developmental Pathology; 2004 (7), 315-334.

• [4] J Jahnel, E Zohrer, B Fischler, L D’Antiga, D Debray, A Dezsofi, et al.

Attempt to determine the prevalence of two inborn errors of primary bile
acid synthesis: results of a european survey. JPGN, 2017 (64), 864–868.

• [5] Bile acid synthesis disorders. NORD: National Organization for Rare

Disorders, 2017. (Accessed April, 2020, at https://rarediseases.org/rarediseases/bile-acid-synthesis-disorders/.
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Calle Cea Bermúdez 14, Ptal. B, 1ºD, 28003
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