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Malonic Aciduria

Isovaleric Aciduria

Propionic Aciduria

Glutaric Aciduria Type |

Methylmalonic Aciduria

B-Ketothiolase Deficiency

3-Methylcrotonyl-CoA Carboxylase Deficiency
3-Hydroxy-3-Methylglutaryl-CoA Lyase Deficiency
Multiple-CoA Carboxylase Deficiency

Maternal Vitamin B12 Deficiency

Isobutyryl-CoA Dehydrogenase Deficiency
2-Methylbutyryl-CoA Dehydrogenase Deficiency

2- Methyl-3-Hydroxy butyryl-CoA Dehydrogenase Deficiency

Hemoglobinopathies

(Including S.C.D.E & OArab)

Cystic Fibrosis (IRT)

Congenital Adrenal Hyperplasia (17-Hydroxyprogesterone)
Galactosemia (Total Galactose)

Galactose -1- Phosph Uridyl Transferase enzyme activity
Glucose-6-Phosphate Dehydrogenase (G6PD) Deficiency
Congenital Hypothyroidism (TSH)

Biotinidase Deficiency

X-Linked Adrenoleukodystrophy (X-ALD)

ADA-SCID, Adenosine Deaminase Deficiency (ADAD)
Argininosuccinic Acid Lyase Deficiency (ASA-LD)
Ornithine Transcarbamylase Deficiency (OTCD)
Carbamoyl Phosphate Synthase 1 (CPS-1)
N-Acetylglutamate Synthase (NAGS)

Phenylketonuria (PKU)

Maple Syrup Urine Disease (MSUD)
Homocystinuria

Tyrosinemia Type |

Tyrosinemia Type Il

Tyrosinemia Type lll

Argininosuccinic Aciduria

Citrullinemia (Argininosuccinic Synthetase Deficiency)
Argininemia

Histidinemia

Hyperornithinemia
Hyper/Hypomethioninemia
5-Oxoprolinuria (Pyroglutamic Aciduria)

Carnitine Palmytoyltransferase Deficiency Type | (CPT I)
Carnitine Palmytoyltransferase Deficiency Type Il (CPT 1)
Carnitine/Acylcarnitine Translocase Deficiency (CACT)

Carnitine Uptake Deficiency (CUD)

Trifunctional Protein Deficiency

Very Long Chain Acyl-CoA Dehydrogenase Deficiency (VLCADD)
Long Chain 3-Hydroxy Acyl-CoA Dehydrogenase Deficiency (LCHADD)
Medium Chain Acyl-CoA Dehydrogenase Deficiency (MCADD)
3-Hydroxy Acyl-CoA Dehydrogenase Deficiency (M/SCHADD)
Short Chain Acyl-CoA Dehydrogenase Deficiency (SCADD)
Glutamic Aciduria Type Il (MADD)

Ethylmalonic Aciduria

2,4 Dienoyl-CoA Reductase Deficiency
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Argininosuccinic Aciduria
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Citrullinemia (Argininosuccinic Synthetase Deficiency)
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Argininemia
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Hyperornithinemia
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Hypermethioninemia
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5-Oxoprolinuria (Pyroglutamic Aciduria)
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Carnitine Plamytoyltransferase Defeciency Type |
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Carnitine Plamytoyltransferase Defeciency Type Il
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Carnitine/Acylcarnitine Translocase Defeciency
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Carnitine Uptake Deficiency (Carnitine Transport Defect)
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Trifunctional Protein Deficiency
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Very Long Chain Acyl-CoA Dehydrogenase Deficiency (VLCADD)
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3-Methylcrotonyl-CoA Carboxylase Deficiency
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3-Hydroxy-3-Methylglutaryl-CoA Lyase Deficiency
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Multiple-CoA Carboxylase Deficiency
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Maternal Vitamin B12 Deficiency
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Isobutyryl-CoA Dehydrogenase Deficiency
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2-Methylbutyryl-CoA Dehydrogenase Deficiency
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2-Methyl 3-Hydroxybutyryl-CoA Dehydrogenase Deficiency
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Hemoglobinopathies (Including S.C.D.E & OArab)
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Cystic Fibrosis (IRT)
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Congenital Adrenal Hyperplasia (17-Hydroxyprogesterone)
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Galactosemia
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Glucose-6-Phosphate Dehydrogenase (G6PD) Deficiency
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Congenital Hypothyroidism (TSH)
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X-Linked Adrenoleukodystrophy (X-ALD):

A genetic disorder that occurs primarily in males. It mainly affects the nervous system and
the adrenal glands. Signs and symptoms of the adrenomyeloneuropathy type appear be-
tween early adulthood and middle age. Affected individuals develop progressive stiffness
and weakness in their legs (paraparesis), experience urinary and genital tract disorders,
and often show changes in behavior and thinking ability. Most people with the adreno-
myeloneuropathy type also have adrenocortical insufficiency. In some severely affected
individuals, damage to the brain and nervous system can lead to early death. Prevalence
is 1:20,000.

Adenosine deaminase Deficiency (ADA-SCID):

An inherited disorder that damages the immune system and causes severe combined
immunodeficiency (SCID). People with SCID lack virtually all immune protection. The
main symptoms of ADA deficiency are pneumonia, chronic diarrhea, and widespread skin
rashes. Affected children also grow much more slowly than healthy children and some
have developmental delay.Most individuals with ADA deficiency are diagnosed with SCID
in the first 6 months of life. Without treatment, these babies usually do not survive past
age 2. Prevalence is 1:200,000.

Argininosuccinic aciduria:

An inherited disorder that causes ammonia to accumulate in the blood. Ammonia is toxic
if the levels become too high. The nervous system is especially sensitive to the effects of
excess ammonia. Some babies with this disorder experience seizures or unusual body
movements, or go into a coma. Complications from argininosuccinic aciduria may include
developmental delay and intellectual disability. Prevalence is 1:70,000

Ornithine transcarbamylase deficiency:

An X-linked inborn error of metabolism of the urea cycle which causes hyperammonemia.
In severely affected individuals, ammonia concentrations increase rapidly, causing ataxia,
lethargy and death without rapid intervention. Prevalence is 1:60,000

Carbamoyl phosphate synthetase | deficiency:

An autosomal recessive metabolic disorder that causes ammonia to accumulate in the
blood due to a lack of the enzyme carbamoy! phosphate synthetase I. Ammonia is toxic

if the levels become too high. The nervous system is especially sensitive to the effects of
excess ammonia. An infant with this condition may be lacking in energy (lethargic) or
unwilling to eat, and have a poorly controlled breathing rate or body temperature. Some
babies with this disorder may experience seizures or unusual body movements, or go into
a coma. Prevalence is 1:800,000.

N-acetylglutamate synthase deficiency:

A disorder that causes abnormally high levels of ammonia to accumulate in the blood.
Ammonia is toxic if the levels become too high. Severely affected babies may experience
seizures or unusual body movements, or go into a coma. Complications of N-acetylglu-
tamate synthase deficiency may include developmental delay and intellectual disability.
This is a rare disease with a prevalence of 1:2,000,000.
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Hemoglobinopathies (Including S.C.D.E & OArab)

Caused by a mutation in hemoglobin, there are a number of associated disorders under
this category, all of which revolve around the inability to transport oxygen efficiently
throughout the body. Prevalence varies but can reach as high as 1:700 in some parts of
the Arab World.

Cystic Fibrosis (IRT)

Caused by a mutation in the Cystic Fibrosis Transmembrane Conductance Regulator
(CFTR). Cystic fibrosis affects the lungs, pancreas, liver and intestines. Symptoms include
difficulty breathing, lung infections, poor intestinal absorption and depleted enzyme
production, all of which can lead to early death if not treated. Prevalence worldwide is
1:5,000. However, in the Arab World it is thought to be closer to 1:3,000.

Congenital Adrenal Hyperplasia (17-Hydroxyprogesterone)

Caused by a lack of the enzyme 21-Hydroxylase, which plays a vital role in the synthesis
of cortisol and aldosterone. Symptoms include early puberty, stunted growth and wrong
gender assignment, and in its most severe form can lead to death. Prevalence is 1:25,000.

Galactosemia

Caused by a lack of any of three enzymes, Galactokinase, Galactose-1-Phosphouridyl
transferase or UDP-Galactose 4-Epimerase, which prevent the body from properly breaking
down galactose into glucose. Symptoms include liver, kidney and brain damage. Preva-
lence is 1:50,000.

Glucose-6-Phosphate Dehydrogenase (G6PD) Deficiency

Caused by a lack of the enzyme Glucose-6-Phosphate Dehydrogenase, which reduces the
ability to remove oxidants from the body leading to red blood cell damage. It is the most
common human enzymatic defect. Symptoms include hemolytic anemia. Prevalence is
1:3,000 although it can be as high as 1:800 within parts of the Arab World.

Congenital Hypothyroidism (TSH)

Caused primarily by an abnormal thyroid gland or a mutation in the receptors or hor-
mones produced to help thyroid gland function. Symptoms include poor growth and
development and mental retardation if untreated. Prevalence is 1:4,000.

Biotinidase Enzyme Deficiency:

An autosomal recessive metabolic disorder in which biotin is not released from proteins in
the diet during digestion which results in biotin deficiency. Biotin, also called vitamin B7,
is an important water-soluble nutrient that aids in the metabolism of fats, carbohydrates,
and proteins. Biotin deficiency can result in seizures, hypotonia and muscle/limb weak-
ness, ataxia, paresis, hearing loss, optic atrophy, skin rashes (including seborrheic dermati-
tis and psoriasis), and alopecia. If left untreated, the disorder can rapidly lead to coma and
death. Biotin supplementation can alleviate and sometimes totally stop such symptoms.
Prevalence is 1:16,000

Galactose-1-Phospho Uridyl Transferase Enzyme (GALT) Deficiency:

GALT deficiency is the most common type of galactosemia, an inborn error of galac-
tose metabolism, caused by a deficiency of the enzyme galactose-1-phosphate uridyl
transferase.[1] It is an autosomal recessive metabolic disorder that can cause liver disease
and death if untreated. Treatment of galactosemia is most successful if initiated early and
includes dietary restriction of lactose intake. Because early intervention is key, galactose-
mia is included in newborn screening programs in many areas. Prevalence: 1:40,000



ORGANIC ACID DISORDERS

3-Methylcrotonyl-CoA Carboxylase Deficiency

Caused by a lack of the enzyme 3-Methylcrotonyl-CoA Carboxylase, which plays an essen-
tial role in the breakdown of the amino acid leucine. Symptoms include lethargy, delayed
development and coma. Prevalence is 1:50,000.

3-Hydroxy-3-Methylglutaryl-CoA Lyase Deficiency

Caused by a lack of the enzyme 3-Hydoxy-3-Methylglutaryl-CoA Lyase which plays a role
in the breakdown of the amino acid leucine. Symptoms include vomiting, dehydration,
lethargy, convulsions, and coma. It is a rare disorder.

Multiple-CoA Carboxylase Deficiency

Caused by a lack of any of four different CoA Carboxylase enzymes. Multiple-CoA Car-
boxylase Deficiency can be associated with biotinidase deficiency. Symptoms include
lethargy, poor feeding, seizures and coma. It is a rare disorder.

Maternal Vitamin B12 Deficiency

Caused by a lack of Vitamin B12 within the diet of both mother and/or child even during
pregnancy. Symptoms include growth retardation, regression of psychomotor develop-
ment, muscular hypotonia and brain atrophy. It is a rare disorder.

Isobutyryl-CoA Dehydrogenase Deficiency

Caused by a lack of the enzyme Isobutyryl-CoA Dehydrogenase, which plays a role in the
breakdown of the amino acid valine. Symptoms include poor growth, cardiomyopathy
and anemia. It is a rare disorder.

2-Methylbutyryl-CoA Dehydrogenase Deficiency

Caused by a lack of the enzyme 2-Methylbutyryl-CoA Dehydrogenase which plays a role
in the breakdown of isoleucine. Symptoms include mental retardation, loss of motor skills
and epilepsy. It is a rare disorder.

2-Methyl 3-Hydroxybutyryl-CoA Dehydrogenase Deficiency

Caused by a lack of the enzyme 2-Methyl 3-Hydroxybutyryl-CoA Dehydrogenase which
plays a role in the breakdown of isoleucine. Symptoms include mental retardation, loss of
motor skills and epilepsy. It is a rare disorder.




FATTY ACID DISORDERS

Carnitine Plamytoyltransferase Type | Deficiency

Caused by a lack of the enzyme Carnitine Palmytoyltransferase I. This enzyme is responsible
for binding hydrophobic fatty acids (Acyl-CoA) to Carnitine to form Acyl-Carnitine, which
then traverses the outer membrane of mitochondria. Symptoms include low levels of
ketones (a by-product of fatty acid metabolism), low blood sugar, an enlarged liver, muscle
pains and high levels of carnitine. A buildup of fatty acids can also damage the brain, liver
and heart. It is a rare disorder.

Carnitine Plamytoyltransferase Type Il Deficiency

Caused by a lack of the enzyme Carnitine Palmytoyltransferase Il. This enzyme is respon-
sible for breaking up the hydrophobic fatty acids (Acyl-CoA) from Carnitine. This allows
the Acyl-CoA to then be (-oxidized for energy production. Symptoms include low levels of
ketones (a by-product of fatty acid metabolism), low blood sugar, an enlarged liver, muscle
pains and high levels of carnitine. A buildup of fatty acids can also damage the brain, liver
and heart. It is a rare disorder.

Carnitine/Acylcarnitine Translocase Deficiency

Caused by a lack of the enzyme Carnitine-acylcarnitine Translocase that is responsible for
the transport of Acyl-Carnitine across the inner membrane of the mitochondria while at
the same time pumping Carnitine out. Symptoms include low levels of ketones (a by-
product of fatty acid metabolism), low blood sugar, an enlarged liver, muscle pains and
high levels of carnitine. A buildup of fatty acids can also damage the brain, liver and heart.
Itis a rare disorder.

Carnitine-Uptake Deficiency (Carnitine Transport Defect)

Caused by a lack of the OCTN2 Carnitine Transporter, which transports carnitine into the
cell across the cell membrane. Symptoms include low levels of ketones (a by-product of
fatty acid metabolism), low blood sugar, an enlarged liver, muscle pains and high levels of
carnitine. A buildup of fatty acids can also damage the brain, liver and heart. Prevalence is
1:50,000.

Trifunctional Protein Deficiency

As the name suggests, it is a complex formed by three enzymes coded for by two genes
responsible for the breakdown of fatty acids within the mitochondria. A mutation in
either gene causes trifunctional protein deficiency. Symptoms include lack of energy, low
blood sugar, heart problems, breathing difficulties and sudden death. It is a rare disorder.

Very Long Chain Acyl-CoA Dehydrogenase Deficiency (VLCADD)

Caused by a lack of the enzyme Very Long Chain Acyl-CoA Dehydrogenase which is
responsible for the breakdown of very long chain fatty acids within the mitochondria for
energy production. Symptoms include a lack of energy, low blood sugar, heart problems,
breathing difficulties, liver problems and sudden death. It is a rare disorder.




AMINO ACID DISORDERS

Citrullinemia (Argininosuccinic Synthetase Deficiency)

There are two types of this disorder, Citrullinemia Type | is caused by a lack of the enzyme
Argininosuccic synthetase, which converts citrulline and aspartate into argininosuccinate,
and is the third step in the urea cycle. Citrullinemia Type Il is caused by a defect in Citrin,
which is responsible for the transport of molecules across the mitochondrial membrane.
In its absence, the urea cycle fails to function properly. Symptoms include vomiting, loss
of consciousness, seizures, failure to thrive as a result of the buildup of ammonia within
the blood, abnormal behavior and confusion. Prevalence of Type I'is 1:57,000. Prevalence
of Type Il'is 1:250,000.

Argininemia

Caused by a lack of the enzyme Arginase, which in turn prevents the conversion of
arginine into urea. Symptoms include vomiting, nausea, seizures, coma, damage to the
nervous system and mental retardation. It is extremely rare.

Histidinemia

Caused by a lack of the enzyme Histidase, which converts Histidine into Urocanic acid.
Symptoms include mental retardation and speech difficulties, although many people
born with histidinemia may be asymptomatic. Prevalence is 1:12,000.

Hyperornithinemia

Caused by a lack of the enzyme Ornithine Aminotransferase that is found in mitochondria.
The resulting buildup of ornithine leads to night blindness, myopia and eventually a total
loss of vision. It is extremely rare.

Hypermethioninemia

Caused by the lack of one of the following three enzymes: Methionine Adenosyltransfer-
ase, Glycine N-methyltransferase or S-adenosyl Homocysteine Hydrolase. This disorder
leads to a buildup of methionine. Symptoms include intellectual disability, neurologi-

cal problems, delays in motor skills such as standing or walking; sluggishness, muscle
weakness, liver problems and unusual facial features. Breath, sweat, or urine may have a
smell resembling boiled cabbage. It is extremely rare, however as some patients show no
symptoms, its true prevalence is unknown.

5-Oxoprolinuria (Pyroglutamic Aciduria)

Caused by a lack of the enzyme Glutathione Synthetase, which leads to a buildup of
5-oxoproline in the blood and urine. Symptoms include hemolytic anemia, metabolic
acidosis, seizures and mental retardation. It is extremely rare.




METHODOLOGY

The Metabolic Disorders Department at MedLabs is equipped with the latest state-
of-the-art technology designed for Neonatal Screening, which includes the use of:

® | C-MS/MS (Tandem) Mass Spectrometry

u Victor2D DELPHIA System

® |soelectric Focusing (IEF) Gel Electrophoresis
® Bar-Coded Sample Tracking System
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Phenylketonuria (PKU)

Maple Syrup Urine Disease (MSUD)
Homocystinuria

Tyrosinemia Type |

Tyrosinemia Type Il

Tyrosinemia Type llI

Argininosuccinic Aciduria

Citrullinemia (Argininosuccinic Synthetase Deficiency)
Argininemia

Histidinemia

Hyperornithinemia
Hyper/Hypomethioninemia
5-Oxoprolinuria (Pyroglutamic Aciduria)

Carnitine Palmytoyltransferase Deficiency Type | (CPT I)
Carnitine Palmytoyltransferase Deficiency Type Il (CPT II)
Carnitine/Acylcarnitine Translocase Deficiency (CACT)

Carnitine Uptake Deficiency (CUD)

Trifunctional Protein Deficiency

Very Long Chain Acyl-CoA Dehydrogenase Deficiency (VLCADD)
Long Chain 3-Hydroxy Acyl-CoA Dehydrogenase Deficiency (LCHADD)
Medium Chain Acyl-CoA Dehydrogenase Deficiency (MCADD)
3-Hydroxy Acyl-CoA Dehydrogenase Deficiency (M/SCHADD)
Short Chain Acyl-CoA Dehydrogenase Deficiency (SCADD)
Glutamic Aciduria Type Il (MADD)

Ethylmalonic Aciduria

2,4 Dienoyl-CoA Reductase Deficiency

Malonic Aciduria

Isovaleric Aciduria

Propionic Aciduria

Glutaric Aciduria Type |

Methylmalonic Aciduria

[-Ketothiolase Deficiency

3-Methylcrotonyl-CoA Carboxylase Deficiency
3-Hydroxy-3-Methylglutaryl-CoA Lyase Deficiency
Multiple-CoA Carboxylase Deficiency

Maternal Vitamin B12 Deficiency

Isobutyryl-CoA Dehydrogenase Deficiency
2-Methylbutyryl-CoA Dehydrogenase Deficiency

2- Methyl-3-Hydroxy butyryl-CoA Dehydrogenase Deficiency

Hemoglobinopathies

(Including S.C.D.E & OArab)

Cystic Fibrosis (IRT)

Congenital Adrenal Hyperplasia (17-Hydroxyprogesterone)
Galactosemia (Total Galactose)

Galactose -1- Phosph Uridyl Transferase enzyme activity
Glucose-6-Phosphate Dehydrogenase (G6PD) Deficiency
Congenital Hypothyroidism (TSH)

Biotinidase Deficiency

X-Linked Adrenoleukodystrophy (X-ALD)

ADA-SCID, Adenosine Deaminase Deficiency (ADAD)
Argininosuccinic Acid Lyase Deficiency (ASA-LD)
Ornithine Transcarbamylase Deficiency (OTCD)
Carbamoyl Phosphate Synthase 1 (CPS-1)
N-Acetylglutamate Synthase (NAGS)



EARLY DETECTION OF
METABOLIC DISORDERS
HELPS TO ENSURE

A HEALTHY FUTURE FOR
YOUR BABY

What is newborn (neonatal) screening?

Why perform a neonatal screen?

Babies born with biological abnormalities screened for through this test
appear normal at birth. If the abnormality is not treated, the baby could
suffer serious physical and mental defects and in some cases even death.
However, if the abnormality is detected early, these effects can be avoided
and the child could go on to lead a relatively normal and healthy life.

How are the tests carried out?

The screening test itself requires nothing more than a couple of drops of
blood from the baby’s heel - a process that is carried out by a qualified
nurse or health professional. The sample is then sent to our state-of-the-
art Metabolic Disorders Laboratory for testing.

What happens if a metabolic disorder is discovered?

If a metabolic disorder is found and confirmed, the baby’s doctor is
informed immediately in order to ensure the best possible chance of
avoiding any health complications. The results of the test could also have
further reaching significance for parents, as well as other blood relatives as
the vast majority of disorders screened for are genetic.

What metabolic disorders does MedLabs screen for?

There are over 50 metabolic disorders that MedLabs screens for, all of which are
listed and explained in this booklet. They all occur at a high enough frequency
within our population that they should be cause for concern and testing.

Does a positive test result always mean it’s positive for
the disorder?

No, there are times, for example, when the baby has not developed enough,
that a false-positive result may occur. This is why a second confirmatory
sample is always taken to verify whether the result is truely positive.

How can a neonatal screening test be arranged?

Parents can visit any of MedLabs branches, preferably during the first 2
weeks of the baby’s life, or call us at our contact numbers on the first page
to arrange for a free house call.




neonatal screening

MedLabs.

Consultancy Group

For any enquires contact our Head Office
or Regional Reference Laboratory

Jordan +962 64612287 | Palestine +970 2983125 | Erbil - Iraq 066 223 6633
regional@medlabsgroup.com
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