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Biotin
• B-Complex vitamin
• Coenzyme for 4 carboxylases in man
• Present in the unbound form in plants and fruits
• Present in protein-bound form in animal tissues
• Biotin deficiency is difficult to induce in 

mammals - fed raw eggs or avidin
• Biotin deficiency results in neurological and 

cutaneous problems



Biotin‐Dependent Carboxylases

Propionyl-CoA  
carboxylase

Catabolism of amino acids

Beta-methylcrotonyl-
CoA carboxylase

Catabolism of amino acids

Pyruvate carboxylase First step of glucose synthesis

Acetyl-CoA carboxylase First step of fatty acid 
synthesis





TWO FORMS OF MULTIPLE CARBOXYLASE DEFICIENCY

Early‐Onset MCD Late‐Onset MCD

Onset before 1 month                      Onset after 1 month

Lethargy, seizures, ataxia, rash, hair loss, developmental delay

Ketolactic acidosis, organic aciduria, hyperammonemia

Biotin-Responsive

Normal plasma biotin                      or low nl plasma biotin

HCS deficiency















Hair growth with biotin treatment
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Clinical Features Biotinidase Deficiency
• Seizures
• Lethargy
• Hypotonia
• Ataxia
• Cutaneous abnormalities, such as rash, alopecia and 

conjunctivitis
• Abnormal organic acids
• Hyperammonemia
• Sensorineural hearing loss
• Optic atrophy
• Cellular immunity abnormalities
• Developmental delay



Structure of the Human Biotinidase Gene

Exon 4:
1502 bp

TAG

Exon 2:
265 bp

Exon 3:
150 bp

ATG
N

Exons 1a+1b:
169 bp

Exon 1c:
301 bp

Intron 1b:
33.6 kb

Intron 2:
6.22 kb

Intron 3:
712 bp

Intron 1a:
113 bp

ATGATG

TGA TGA

ATG ATGATG*





Reasons for Newborn Screening for Biotinidase 
Deficiency

• The disorder can result in irreversible neurological 
abnormalities.

• Children with the disorder do not exhibit symptoms 
immediately after birth; symptoms usually occur at 
several months of age or later.

• The disorder can be effectively treated with a simple, 
inexpensive form of therapy, oral biotin. There is no 
known toxicity of the vitamin.



• Symptoms can effectively be prevented from occurring 
with treatment.

• Primary care physicians and other health professionals 
usually are not familiar with the disorder and routinely 
do not include it in their differential diagnoses.

• The method of screening is inexpensive compared to 
other newborn screening tests.



























Sister                         Brother
• Skin rash
• Blurred speech
• Poor articulation
• Hypotonia
• Delayed motor function
• Intention tremor
• Clumsiness
• Low normal development

• Skin rash
• Poor vocabulary
• Poor articulation
• Hypotonia
• Delayed motor function
• Hand tremor
• Wide-based gait
• Borderline normal 

development









• Newborn screening  for biotinidase deficiency is now 
performed in all the states in the U.S. and in over 30 
countries in the world.

• Today, around the world, literally hundreds, if not 
thousands, of newborns have been identified as having 
biotinidase deficiency and have been treated since birth 
with biotin.

• Evidence supports that these children are doing well and 
we have all the expectations that they will have a normal 
life as long as they continue their daily vitamin 
supplement.



EPILOGUE

“If you have to have an inherited 
metabolic disease….

biotinidase deficiency is the one to have.”




