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Table 102.1 | Disorders Recommended by the American College of Medical Genetics Task Force for Inclusion in Newborn

Screening (“Primary Disorders")

DISORDERS OF ORGANIC ACID METABOLISM DISORDERS OF AMINO ACID METABOLISM

Isovaleric acidemia Phenylketonuria

Glutaric aciduria type | Maple syrup urine disease

3-Hydroxy-3-methylglutaric aciduria Homocystinuria

Multiple carboxylase deficiency Citrullinemia type 1

Methylmalonic acidemia (methylmalenyl-CoA mutase deficiency) Argininesuccinic acidemia

Methylmalonic acidemia (cblA and cblB defects) Tyrosinemia type |

Propionic acidemia

3-Methylcrotonyl-CoA carboxylase deficiency HEMOGLOBINOPATHIES

B-Ketothiolase deficiency Sickle cell anemia (hemoglebin SS disease)
Hemoglobin S/B-thalassemia

DISORDERS OF FATTY ACID METABQOLISM Hemoglobin S/C disease

Medium-chain acyl-CoA dehydrogenase deficiency

Very-long-chain acyl-CoA dehydrogenase deficiency OTHER DISORDERS

Long-chain 3-hydroxy-acyl-CoA dehydrogenase deficiency Congenital hypothyroidism

Trifunctional protein deficiency Biotinidase deficiency

Carnitine uptake defect Congenital adrenal hyperplasia
Galactosemia
Hearing loss
Cystic fibrosis
Severe combined immunodeficiency (SCID)’
Critical congenital heart disease’
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Fig. 105.1 Pathway related to glycogen storage diseases and galactose and fructose disorders. G, Glycogen,
the primer for glycogen synthesis; GLUT-2, glucose transporter 2; GSa, active glycogen synthase; GSh,
inactive glycogen synthase; NAD/NADH, nicotinamide adenine dinucleotide; Pa, active phosphorylase; PaP,
phosphorylase a phosphatase; Pb, inactive phosphorylase; PbKa, active phosphorylase b kinase; PbKb,
inactive phosphorylase b kinase; UDP, uridine diphosphate. (Adapted from Beaudet AR: Glycogen storage
disease. In Harrison TR, Isselbacher KJ, editors: Harrison’s principles of internal medicine, ed 13, New York,
1994, McGraw-Hill. Reproduced with permission of The McGraw-Hill Companies.)
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MPS-| MPS-II MPS-IlI MPS-IV MPS-VI

Fig. 107.2 Patients with various types of mucopolysaccharidoses. MPS-I: Hurler syndrome, age 3 yr;
MPS-11: Hunter syndrome, 12 yr; MPS-I111: Sanfilippo syndrome, 4 yr; MPS-IV: Morquio syndrome,
10 yr; MPS-VI: Maroteaux-Lamy syndrome, 15 yr.

Table 107.1 | Recognition Pattern of

Mucopolysaccharidoses

MUCOPOLYSACCHARIDOSIS (MPS)

TYPE
MANIFESTATIONS I-H I-S ] 111 v Vi Vil
Intellectual disability - - + - +
Coarse facial features + +) + - + +
Comeal clouding - + - - (4) + +
Visceromegaly + +) + +) - + +
Short stature + @ o+ - + + +
Joint contractures + + + - - + +
Dysostosis multiplex - B o+ + + +
Leucocyte inclusions + + + + - + +
Mucopolysacchariduria - + - + + + -

I-H, Hurler syndrome; I-S, Scheie syndrome; I, Hunter syndrome; Ill, Sanfilippo
syndrome; [V, Morquio syndrome; VI, Maroteaux-Lamy syndrome; VI, Sly
syndrome.

+, Presence of manifestation, —, absence of manifestation; , possible
presence of manifestation; (+), mild manifestation.
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Fig. 111.2 Schematic of the pancreatic cell with some important steps in insulin secretion. The
membrane-spanning, adenosine triphosphate (ATP)-sensitive potassium (K*) channel (Katp) consists of
2 subunits: the sulfonylurea receptor (SUR) and the inward rectifying K channel (Kir 6.2). In the resting
state, the ratio of ATP to adenosine diphosphate (ADP) maintains Katp in an open state, permitting efflux

of intracellular K*. When blood glucose concentration rises, its entry into the B cell is facilitated by the
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Glut-2 glucose transporter, a process not regulated by insulin. Within the B cell, glucose is converted to

glucose-6-phosphate by the enzyme glucokinase and then undergoes metabolism to generate energy. The
resultant increase in ATP relative to ADP closes KATP, preventing efflux of K*, and the rise of
intracellular K+ depolarizes the cell membrane and opens a calcium (Ca?*) channel. The intracellular rise
in Ca?* triggers insulin secretion via exocytosis. Sulfonylureas trigger insulin secretion by reacting with
their receptor (SUR) to close KATP; diazoxide inhibits this process, whereas somatostatin, or its analog
octreotide, inhibits insulin secretion by interfering with calcium influx. Genetic mutations in SUR1 or Kir
6.2 that prevent Kate from being open tonically maintain inappropriate insulin secretion and are
responsible for autosomal recessive forms of persistent hyperinsulinemic hypoglycemia of infancy
(PHHI). One form of autosomal dominant PHHI is caused by an activating mutation in glucokinase. The
amino acid leucine also triggers insulin secretion by closure of Karp. Metabolism of leucine is facilitated
by the enzyme glutamate dehydrogenase (GDH), and overactivity of this enzyme in the pancreas leads to
hyperinsulinemia with hypoglycemia, associated with hyperammonemia from overactivity of GDH in the

liver. Mutations in the pyruvate channel SLC16A1 can cause ectopic expression in the p cell and permit

pyruvate, accumulated during exercise, to induce insulin secretion and thus exercise-induced
hypoglycemia. Mutations in the mitochondrial uncoupling protein 2 (UCP2) and hydroxyl acyl-CoA
dehydrogenase (HADH) are associated with hyperinsulinism (HI) by mechanisms yet to be defined.

Mutations in the transcription factors hepatocyte nuclear factors (HNF) 4a and 1o can be associated with

neonatal macrosomia and HI, but progress to monogenic diabetes of youth (MODY) later in life.
Activating mutations in the calcium channel CACNA1D permit calcium influx and hence unregulated

insulin secretion at membrane voltages which normally exclude calcium flux. Y, Stimulation; GTP,
guanosine triphosphate; X, inhibition.
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