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Disorders in Newborns and Children of the U.S. Health Resources & Services Administration

Table 104.1 | Core Conditions on the Recommended Uniform Screening Panel by the Advisory Committee on Heritable

DISORDERS OF ORGANIC ACID METABOLISM HEMOGLOBINOPATHIES

Propionic acidemia Sickle cell anemia (hemoglobin SS disease)
Methylmalonic acidemia (methylmalonyl-CoA mutase) Hemoglobin S/B-thalassemia
Methylmalonic acidemia (cobalamin disorders) Hemoglobin S/C disease

Isovaleric acidemia

3-Methylcrotonyl-CoA carboxylase deficiency ENDOCRINE DISORDERS
3-Hydroxy-3-methyglutaric aciduria Primary congenital hypothyroidism
Holocarboxylase synthase deficiency Congenital adrenal hyperplasia

B-Ketothiolase deficiency

Glutaric acidemia type | e

Classic galactosemia

DISORDERS OF FATTY ACID METABOLISM Biotinidase deficiency
Medium-chain acyl-CoA dehydrogenase deficiency Glycogen storage disease type Il (Pompe disease)
Very-long-chain acyl-CoA dehydrogenase deficiency Mucopolysaccharidosis type 1
Long-chain 3-hydroxy-acyl-CoA dehydrogenase deficiency X-linked adrenoleukodystrophy
Trifunctional protein deficiency Cystic fibrosis
Systemic primary carnitine deficiency Hearing loss
Severe combined immunodeficiency (SCID)
DISORDERS OF AMINO ACID METABOLISM el e ol Fea ticite s
Classic phenylketonuria Spinal muscular atrophy (SMA) due to homozygous deletion of exon
Maple syrup urine disease 7 in SMN1

Homocystinuria
Citrullinemia type 1
Argininosuccinic acidemia
Tyrosinemia type |

*Adopted from https://www.hrsa.gov/advisory-committees/heritable-disorders/rusp/index.html, last revised in February 2020,
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Disorders in Newborns and Children of the U.S. Health Resources & Services Administration

Table 104.2 | Secondary Conditions on the Recommended Uniform Screening Panel by the Advisory Committee on Heritable

ORGANIC ACID METABOLISM DISORDERS
Methylmalonic acidemia with homacystinuria
Malonic acidemia

2-Methyl-3-hydroxybutyric aciduria
Isobutyryl-CoA dehydrogenase deficiency
2-Methylbutyryl-CoA dehydrogenase deficiency
3-Methylglutaconic aciduria

FATTY ACID OXIDATION DISORDERS

Short-chain acyl-CoA dehydrogenase deficiency

Glutaric acidemia type 2

Medium-/short-chain 3-hydroxy-acyl-CoA dehydrogenase deficiency
Medium-chain ketoacyl-CoA thiolase deficiency

Carnitine palmitoyltransferase |A deficiency

Carnitine palmitoyltransferase Il deficiency

Carnitine-acylcarnitine translocase deficiency

2,4-Dienoyl-CoA reductase deficiency

AMINO ACID METABOLISM DISORDERS
Hyperphenylalaninemia, benign (not classic phenylketonuria)
Tyrosinemia type I

Tyrosinemia type Il

Defects of biopterin cofactor biosynthesis

Defects of biopterin cofactor regeneration

Argininemia

Hypermethioninemia

Citrullinemia type Il (citrin deficiency)

HEMOGLOBINOPATHIES

Hemoglobin variants (including hemoglobin E)

OTHERS

Galactose epimerase deficiency
Galactokinase deficiency
T-cell-related lymphocyte deficiencies
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Table 104.3 | Select Inborn Errors of Metabolism Associated with Neurologic and Laboratory Manifestations in Neonates

DETERIORATION IN CONSCIOUSNESS
Metabolic Acidosis

Organic acidemias

Disorders of pyruvate metabolism

Fatty acid oxidation defects
Fructose-1,6-bisphosphatase deficiency
Glycogen storage diseases
Mitochondrial respiratory chain defects
Disorders of ketone metabolism

2,5 S Sdgilico (ghlos 0 WL YL e 0529 Oyg0 10 w0

HYPOGLYCEMIA*

Fatty acid oxidation defects

Disorders of gluconeogenesis

Disorders of fructose and galactose metabolism
Glycogen storage diseases

Disorders of ketogenesis

Organic acidemias

Hyperinsulinemic hypoglycemias

Mitochondrial respiratory chain defects
Neonatal intrahepatic cholestasis caused by citrin deficiency
Disorders of pyruvate metabolism

Carbonic anhydrase VA deficiency

Continued
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Fig. 105.1 Pathways of phenylalanine and tyrosine metabolism. Enzyme defects causing genetic conditions are depicted as horizontal
bars crossing the reaction arrow(s). Pathways for synthesis of cofactor BH4 are shown in purple. BH4* refers to defects of BH4
metabolism that affect the phenylalanine, tyrosine, and tryptophan hydroxylases (see Figs. 105.2 and 105.5). PKU, Phenylketonuria;
NE, nonenzymatic. Enzymes: (1) Phenylalanine hydroxylase, (2) pterin-carbinolamine dehydratase, (3) dihydrobiopterin reductase, (4)
guanosine triphosphate (GTP) cyclohydrolase, (5) 6-pyruvoyltetrahydropterin synthase, (6) sepiapterin reductase, (7) carbonyl
reductase, (8) aldolase reductase, (9) dihydrofolate reductase, (10) tyrosine aminotransferase, (11) 4-hydroxyphenylpyruvate
dioxygenase, (12) homogentisic acid dioxygenase, (13) maleylacetoacetate isomerase, (14) fumarylacetoacetate hydrolase.
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Fig. 106.1 Mitochondrial fatty acid oxidation. Carnitine enters the cell through the action of the organic cation/carnitine transporter
(OCTN2). Palmitate, a typical 16-carbon long chain (LC) fatty acid, is transported across the plasma membrane and can be activated
to form an LC fatty acyl coenzyme A (CoA). It then enters into the carnitine cycle, where it is transesterified by carnitine
palmitoyltransferase-1 (CPT-1), translocated across the inner mitochondrial membrane by carnitine/acylcarnitine translocase (TRANS),
and then reconverted into an LC fatty acyl-CoA by carnitine palmitoyltransferase-11 (CPT-II) to undergo p-oxidation. Very LC acyl-
CoA dehydrogenase (VLCAD/LCAD) leads to the production of (C16-C10) 2,3-enoyl CoA. Mitochondrial trifunctional protein (MTP)
contains the activities of enoyl CoA hydratase (hydratase), 3-OH-hydroxyacyl-CoA dehydrogenase (3-OH-ACD), and B-ketothiolase
(thiolase). Acetyl-CoA, a reduced form of flavin adenine dinucleotide (FADH), and a reduced form of nicotinamide adenine
dinucleotide (NADH) are produced. Medium- and short chain fatty acids (C8-4) can enter the mitochondrial matrix independent of the
carnitine cycle. Medium-chain acyl-CoA dehydrogenase (MCAD), short chain acyl-CoA dehydrogenase (SCAD), and short chain
hydroxy acyl-CoA dehydrogenase (SCHAD) are required. Acetyl-CoA can then enter the Krebs (TCA) cycle. Electrons are transported
from FADH to the respiratory chain via the electron transfer flavoprotein (ETF) and the electron transfer flavoprotein dehydrogenase
(ETF-DH). NADH enters the electron transport chain through complex 1. In the liver, acetyl-CoA can be converted into
hydroxymethylglutaryl (HMG) CoA by B-hydroxy-B-methylglutarylCoA synthase (HMG CoA synthase) and then the ketone body
acetoacetate by the action of B-hydroxy-p-methylglutaryl-CoA lyase (HMG-CoA lyase).
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Fig. 112.1 Enzymes and intermediates of the heme biosynthetic pathway. The pathway is regulated in the liver by the end product,
heme, mainly by feedback repression (dashed red arrow).
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Table 112.2 | The Three Most Common Human Porphyrias and Major Features

MOST IMPORTANT

PRESENTING SYMPTOMS EXACERBATING FACTORS SCREENING TESTS TREATMENT

Acute intermittent Neurologic, adult onset Drugs (mostly P450 inducers), Urinary porphobilinogen Hemin, glucose,

porphyria progesterone, dietary restriction givosiran
Porphyria cutanea Skin blistering and fragility Iron, alcohol, smoking, estrogens,  Plasma or urine porphyrins  Phlebotomy, low-dose

tarda (chronic), adult onset hepatitis C, HIV, halogenated hydroxychloroquine,

hydracarbons direct acting antivirals
(if hepatitis C is present)

Erythropoietic Phototoxic pain and swelling  Sunlight exposure Total erythrocyte Sun protection

protoporphyria (mostly acute), childhood protoporphyrin with metal-

onset free and zinc protoporphyrin
e

Table 112.4 | Common Presenting Symptoms and Signs of Acute Porphyria

SYMPTOMS AND SIGNS FREQUENCY (%) COMMENT

GASTROINTESTINAL

Abdominal pain 85-95 Usually unremitting (for hours or longer) and poorly localized but can be cramping.

Vomiting 43-88 Neurologic in origin and rarely accompanied by peritoneal signs, fever, or leukocytosis.

Constipation 48-84 Nausea and vomiting often accompany abdominal pain. May be accompanied by

bladder paresis.

Diarrhea 5-12

NEUROLOGIC

Pain in extremities, back 50-70 Pain may begin in the chest or back and move to the abdomen. Extremity pain from

the chest, neck, or head indicates involvement of sensory nerves; objective sensory
loss reported in 10-40% of cases.

Paresis 42-68 May occur early or late during a severe attack. Muscle weakness usually begins proximally
rather than distally and more often in the upper than lower extremities.

Respiratory paralysis 9-20 Preceded by progressive peripheral motor neuropathy and paresis.

Mental symptoms 40-58 May range from minor behavioral changes to agitation, confusion, hallucinations, and
depression.

Convulsions 10-20 A central neurologic manifestation of porphyria or caused by hyponatremia, which

often results from syndrome of inappropriate antidiuretic hormone secretion or
sodium depletion.

CARDIOVASCULAR
Tachycardia 64-85 May warrant treatment to control rate, if symptomatic.

Systemic arterial hypertension 36-55 May require treatment during acute attacks, and sometimes becomes chronic.

From Anderson KE, Bloomer JR, Bonkovsky HL, et al. Desnick recommendations for the diagnosis and treatment of the acute porphyrias, Ann Intern Med. 2005;142(6):439-450.
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Table 113.1 | Manifestations of Hypoglycemia in Childhood

FEATURES ASSOCIATED WITH ACTIVATION OF AUTONOMIC
NERVOUS SYSTEM AND EPINEPHRINE RELEASE*
Anxiety

Perspiration

Palpitation (tachycardia)

Pallor

Tremulousness

Weakness

Hunger

Nausea

Emesis

FEATURES ASSOCIATED WITH CEREBRAL GLUCOPENIA
Headache

Mental confusion

Visual disturbances (I acuity, diplopia)
Inability to concentrate

Dysarthria

Staring

Paresthesias

Dizziness

Amnesia

Ataxia

Refusal to feed

Somnolence, lethargy

Seizures

Coma

Stroke, hemiplegia, aphasia
Decerebrate or decorticate posture

*Some of these features will be attenuated if the patient is receiving f-adrenergic
blocking agents.
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Fig. 113.7 Beckwith-Wiedemann syndrome. (Courtesy Dr. Michael Cohen, Dalhousie University, Halifax, Nova Scotia. From Jones
KL. Smith’s recognizable patterns of human malformation, 6th ed. Philadelphia: Saunders; 2006.)



