Board Review Quiz- October
Fetus and Newborn Infant, Genetics and Dysmorphology and Metabolic Disorders

ANSWERS
Question 226
You receive a telephone call from the mother of one of your patients, who tells you that she is 27 weeks pregnant and that her obstetrician has diagnosed a fetal arrhythmia. In discussion with the obstetrician, you learn that the fetal heart rate is 240 beats/min and that there is a 1:1 relationship between the atrial and ventricular contraction.

Of the following, a TRUE statement about this clinical situation is that

a) atrial fibrillation is the most likely cause of the arrhythmia
b) fetal therapy will require umbilical vessel catheterization to deliver medication to the fetus
c) maternal testing for systemic lupus erythematosus should be undertaken
d) preterm delivery should be planned to begin antiarrhythmia therapy
e) the development of fetal hydrops would suggest fetal congestive heart failure
answer E

Fetal arrhythmias are common even in healthy fetuses, but can be the source of much parental and physician anxiety. In fact, irregular heart rhythms are detected in about 1% of fetuses, most of which are due to extrasystoles and generally are of little clinical significance. Sustained fetal arrhythmias can be defined as bradycardic or tachycardic. The most common arrhythmia leading to fetal bradycardia is complete heart block, which may result from abnormalities of the fetal conduction system (especially the atrioventricular junction) in certain types of heterotaxy syndrome, atrioventricular-ventriculoarterial discordance (formerly referred to as L-transposition), or exposure to maternal antibodies to SS-A/Ro and SS-B/La antigens. The latter are seen most often in maternal autoimmune disorders such as lupus erythematosus. The atrial tachycardias, such as supraventricular tachycardia, atrial flutter, and atrial fibrillation, may result in cardiac failure that, in the fetus, often manifests as fetal hydrops. Such a nonimmune hydrops likely results from the myopathy that can occur following incessant tachycardia, can be severe, and can lead to fetal demise. When supraventricular tachycardia, the most common of the atrial tachycardias, occurs in the fetus, it frequently is at a rate of 240 beats/min or higher, and there is a direct one-to-one relationship between the atria and the ventricle in terms of conduction. Atrial fibrillation leads to an inconsistent relationship between the atria and ventricle and is decidedly rare in the fetus.

Fetal antiarrhythmic therapy should be undertaken only with an understanding of the underlying electrophysiology of the arrhythmia, fetal-maternal pharmacology, and the pharmacokinetics of the drugs being administered. All antiarrhythmic drugs can cause significant toxicity to both mother and fetus, so the risks and benefits of fetal treatment must be considered carefully before any treatment is begun. When therapy is required to control a fetal tachycardia, such as supraventricular tachycardia, it often can be accomplished with administration of the antiarrhythmic agent to the mother, which is followed by transplacental transfer to the fetus. This can be advantageous compared with other drug delivery options that involve umbilical catheterization or preterm delivery, both of which carry a risk of morbidity in addition to that associated with the arrhythmia. The fetal heart rate and atrial-ventricular relationship reported for the infant in the vignette is consistent with supraventricular tachycardia that requires close fetal monitoring and serious consideration of maternal administration of antiarrhythmic medication to control the fetal rate and rhythm and avoid fetal congestive heart failure and hydrops.

 Question 223
A 4-hour-old newborn who weighs 1,890 g and was born at 39 weeks' gestation has a serum glucose concentration of 25 mg/dL (1.4 mmol/L), resulting in tremors and jitteriness. The child appears to have intrauterine growth restriction and is small for gestational age (SGA), but is not ill and exhibits no dysmorphisms. You admit the infant to the special care nursery and order an intravenous dextrose 10% in water bolus and infusion and some additional laboratory tests. The complete blood count reveals a hemoglobin of 23 g/dL (230 g/L), hematocrit of 68% (0.68), platelet count of 150 x 103/mcL (150x109/L), and white blood cell count of 7.0 x 103/mcL (7.0 x109/L) with a normal differential count.

Of the following, the MOST likely complication for this infant is

a) hyperbilirubinemia
b) hypercalcemia
c) hypertension
d) hypokalemia
e) hyponatremia
answer A
Polycythemia is defined as a hematocrit (Hct) of greater than 65% (0.65) and indicates a relative increase in the red blood cell (RBC) mass over the plasma volume of whole blood. An Hct above 65% (0.65) may be associated with hyperviscosity of the blood. Neonatal polycythemia often is referred to as hyperviscosity syndrome. Increases in blood viscosity reduce the flow of blood through the microcirculation, which may result in hypoglycemia, respiratory distress, jitteriness, hypotonia, and feeding problems. A late phenomenon is hyperbilirubinemia as the increased RBC mass breaks down and hemoglobin degradation results in increased bilirubin load for hepatic glucuronidation and excretion.

The infant described in the vignette has two significant risk factors for polycythemia: growth restriction and low birthweight at a term gestation. In utero growth restriction may result from various causes, but maternal or placental disease states that reduce oxygen delivery to the fetus incite release of fetal erythropoietin and result in an increased RBC mass to ensure oxygen-carrying capacity and delivery to fetal tissues. Growth restriction or polycythemia itself may be associated with neonatal hypoglycemia. Because many clinical signs of the ill neonate are nonspecific, some signs of hypoglycemia clearly overlap with those of polycythemia and warrant urgent intervention. Hypoglycemia must be treated to preserve central nervous system function. If, in the face of polycythemia, hypoglycemia does not improve with intravenous glucose administration, consideration should be given to conducting a partial exchange transfusion with intravenous normal saline to reduce the RBC mass and facilitate improved circulatory flow in the microcirculation. Partial exchange transfusion also may be appropriate to treat symptomatic polycythemia.

Hypercalcemia and hypokalemia are not associated with polycythemia. Hypertension is uncommon in newborns and not related to polycythemia. Hyponatremia is uncommon in polycythemia.

Question 208
You are preparing to attend the vaginal delivery of an infant at 40 weeks' gestation. Artificial rupture of the fetal membranes 8 hours ago revealed meconium-stained amniotic fluid. The pediatric resident asks what she should plan to do.

Of the following, you are MOST likely to tell her to

a) always ask the delivering physician to suction the mouth and hypopharynx upon delivery of the head
b) be prepared to suction the mouth and hypopharynx upon receipt of the infant on the radiant warmer bed
c) intubate the trachea immediately and suction any meconium in all infants born through meconium-stained fluid
d) provide bag-and-mask positive-pressure ventilation upon receipt of the infant on the radiant warmer bed
e) provide tactile stimulation of the infant to initiate spontaneous respirations
answer B

Resuscitation of the newborn delivered through meconium-stained amniotic fluid requires attention to airway patency and the possibility of meconium or mucus obstructing the airway. Upon receiving the infant from the delivering clinician, the clinician managing the infant should be prepared to position the infant?s head, examine his or her oropharynx (mouth) and hypopharynx, and suction any meconium or mucus to provide a clear airway. If the infant exhibits depressed neuromotor tone, apnea, or bradycardia, the trachea should be examined and suctioned immediately. If the infant exhibits spontaneous respiration or is crying, tracheal suctioning is not necessary.

Routine suctioning of the mouth and hypopharynx by the delivering clinician following delivery of the head no longer is required. Nonetheless, the delivering clinician or the receiving clinician managing the infant may suction the mouth and hypopharynx immediately, when clinical judgment so warrants. Immediate tracheal intubation and suctioning is not required in all infants born through meconium-stained fluid and could result in soft-tissue injury or other trauma. Until the airway is examined or suctioned, bag-and-mask positive-pressure ventilation is not recommended because particulate meconium or mucus may be directed into the airway and aspirated. Tactile stimulation is ineffective for a depressed, apneic infant who does not exhibit spontaneous respirations.

Question 3
A term newborn is delivered by emergent cesarean section because of intrauterine growth restriction, oligohydramnios, and nonreassuring fetal heart rate monitoring in labor. Delivery room resuscitation includes endotracheal intubation and assisted ventilation with 100% oxygen, chest compressions, intravenous epinephrine, and volume expansion. Apgar scores are 1, 2, and 3 at 1, 5, and 10 minutes, respectively. An umbilical cord arterial blood gas measurement documents a pH of 6.9 and a base deficit of 20 mmol/L. At 12 hours of age, the infant demonstrates tonic-clonic convulsive activity of the arms and legs with a concomitant decrease in heart rate and bedside pulse oximetry saturation.

Of the following, the MOST likely cause for this infant's seizure is

a) hypercalcemia
b) hypercarbia
c) hyperglycemia
d) hypomagnesemia
e) hypoxia
answer E

Seizures are the most frequent sign of central nervous system injury in the newborn. When seizures occur in a newborn who has depressed neuromotor tone, reflexes, and cardiopulmonary function at birth that requires assisted ventilation, perinatal asphyxia is likely. In this event, Apgar scores typically are depressed to less than 3 at 5 or more minutes after birth, and there is a severely acidotic umbilical cord arterial pH (<7.0), with evidence of metabolic acidemia. Poor tolerance of labor and asphyxia are more common in fetuses that have experienced intrauterine growth restriction. Because the infant in the vignette has the previously described features, hypoxic-ischemic encephalopathy (HIE) must be considered as a cause for the seizures. 

HIE is the most common cause of seizures occurring in the first 24 hours of postnatal life and accounts for up to 67% of early neonatal seizures. Other causes of neonatal seizure include intracranial hemorrhage, cerebrovascular accidents (stroke) or hemorrhagic infarction (10% to 15%); intracranial malformation (<10%); transient hypoglycemia or hypocalcemia (<10%); drug withdrawal (<5%); and inborn errors of metabolism (<5%). 

When seizures occur beyond the first 24 hours after birth, especially in the absence of any history of fetal or neonatal asphyxia, the evaluation should focus on potential causes other than HIE. An additional cause for later seizures is infection (meningitis, encephalitis). 

Asphyxia may result in hypocalcemia and hypoglycemia; hyperglycemia and hypercalcemia are not associated with HIE and do not typically cause seizures. Hypomagnesemia may accompany hypocalcemia in the infant of a diabetic mother, but it is not common following asphyxia and is not associated with neonatal seizures. Hypercarbia may occur in the depressed newborn who has inadequate ventilation, but it is not associated with seizures unless there is corresponding hypoxia.

Question 35
A term male infant is born to a woman who has known multiple drug abuse problems. Her urine drug screen was positive for barbiturates, benzodiazepines, and opioids upon admission to the labor and delivery unit. The infant is delivered vaginally without complications. Apgar scores are 8 and 9 at 1 and 5 minutes, respectively. His birthweight is 3,500 g. You are asked to evaluate the infant for early discharge at 23 hours of age. Findings on physical examination are normal, with the exception of jitteriness, and the infant is not breastfeeding well. 

Of the following, the BEST reason to keep this infant in the hospital is that

a) a negative urine drug screen for the infant is required
b) breastfeeding failure requires a lactation consultation
c) foster care placement must be arranged
d) jitteriness is most likely due to hypoglycemia that requires treatment
e) neonatal abstinence syndrome may not be fully evident for 5 days or more
answer E
In the United States, 5% to 15% of all pregnancies may be complicated by perinatal drug exposure, and it is not uncommon for a pregnant woman to use more than one illicit substance. The most commonly used legal substances are tobacco and alcohol. Either, or both, may complicate the use and effects of other substances, such as opioids, cocaine, amphetamines, or marijuana. 

The newborn may experience withdrawal from drug exposure following delivery. Such withdrawal effects must be distinguished from drug effects. The direct effects of some drugs of abuse include sedation or somnolence, depression of respiratory drive, depressed neuromotor tone, bradycardia, thermoregulatory problems, and pinpoint pupils (methadone, morphine, heroin, codeine, oxycodone, alcohol, barbiturates, benzodiazepines) or increased sensory stimulation with agitation, tachycardia, hypertension, and dilated pupils (amphetamines, cocaine). 

Early discharge is not an option for any infant in whom perinatal drug exposure is a real concern, such as the infant described in the vignette, because the onset of symptoms of abstinence syndrome following delivery and postnatal cessation of drug exposure varies with the substance to which the fetus was exposed. It is also important to consider the timing of last known exposure (maternal use). 

No true withdrawal or abstinence syndrome for cocaine exists. Similarly, amphetamine effects dissipate after a few postnatal days, and no real abstinence syndrome exists for this class of substances. However, neither drug is considered safe or free of prenatal damage to the developing brain; both may have direct effects on neurotransmitters and affect brain circulation. Effects of cocaine and amphetamine on the maternal and uteroplacental circulation also may be related to the reduced fetal body and head growth described in some exposed fetuses. 

Alcohol and barbiturate withdrawal syndromes share many common physical findings, including hyperactivity, irritability, crying, hyperphagia but poorly coordinated sucking and oral feeding, altered sleep-wake periods, tremors, diaphoresis, and seizures. Alcohol withdrawal also may present with hypoglycemia and excessive glucocorticoid release. In addition to a controlled, thermoneutral environment, with minimal stimulation, phenobarbital provides the best pharmacologic management. Such treatment should be used in conjunction with an objective scoring system for physical findings to titrate the dose to effect. A schedule for tapering phenobarbital over 4 to 6 weeks is recommended. An alternative, though less well substantiated, management approach is the use of a dilute tincture of opium and diazepam. 

Opioid withdrawal is best recognized by an abstinence syndrome that is characterized by numerous behavioral and physiologic stigmata, including hyperirritability, tremors, jitteriness, hypertonia, gastrointestinal distress (loose stools, emesis, and feeding problems), and vague autonomic symptoms such as yawning, lip-smacking, persistent sucking, mottling, and fever. Seizures may occur. Methadone or oral morphine must be used to manage the physical findings, which may not become manifest for 5 days (longer if the mother was treated with methadone). Again, the use of a neonatal abstinence scoring system is essential in managing affected newborns. 

A urine drug screen for the infant described in the vignette may be obtained within 24 hours and would be most concerning if positive for any of the substances identified on his mother's urine drug screen. However, the more time that passes after birth and before collecting the newborn's urine, the less likely that the results will be positive because most drugs and their metabolites are cleared by 96 hours after birth. At fewer than 24 hours of postnatal age, the infant may be demonstrating simple breastfeeding problems or the problems may reflect oral-motor coordination issues related to drug exposure. Jitteriness suggests neurologic irritability associated with maternal drug use; hypoglycemia is a less likely cause in an appropriately grown term infant. Although social issues such as placement of an infant in a safe environment must be addressed, foster care placement may take a long time and is not the best reason for delaying discharge.

Question 40
You are notified by the newborn screening program that a 2-week-old infant in your practice has an elevated phenylalanine level, which is confirmed by repeat testing. The mother reports that the baby is healthy and breastfeeding well.

Of the following, the MOST important first step in management of this infant is to

a) admit the baby to the hospital for further evaluation
b) consult with a metabolic geneticist or nutritionist
c) instruct the mother that she no longer should breastfeed
d) place the baby immediately on phenylalanine-free formula
e) send urine for organic acid analysis
answer B

Phenylketonuria (PKU) is an autosomal recessive inborn error of metabolism that has an incidence of approximately 1 in 10,000 to 1 in 25,000 individuals. The gene that causes PKU is well described and is mapped to chromosome 12 on the long arm. More than 240 mutations causing PKU have been defined, and carrier detection and prenatal diagnosis are available using molecular genetic testing. 

Newborn screening programs for PKU initially were established based on the discovery that the early diagnosis and treatment of the disease virtually eliminate morbidity and mortality. An elevated blood phenylalanine (PHE) concentration detected by newborn screening performed after the initiation of feeding, as described for the infant in the vignette, suggests the need for a diagnostic evaluation. However, it is important to realize that most infants in whom elevated PHE concentrations are identified through screening programs do not have PKU; they simply have delayed maturation of the metabolizing enzymes. Individuals who have classic PKU and continue to feed normally experience a rapid rise in serum PHE concentration to levels greater than 30 mg/dL (1,815 mcmol/L)(normal, 1 mg/dL [60.5 mcmol/L]). Some individuals have a variant termed "hyperphenylalaninemia,&rdquo which also results from defective phenylalanine hydroxylase. Yet another group of individuals has biopterin deficiency; biopterin serves as a cofactor (in the form of tetrahydrobiopterin) for the formation of tyrosine from PHE. 

Following the identification of an infant who has a positive newborn screening result for PKU, the most efficient next step is either to repeat the screening test or to send blood for amino acid quantitation. Because such test results are seen infrequently ingeneral pediatric practices, it is important to consult with a metabolic geneticist. The results of the amino acid analysis allow the geneticist to distinguish among true PKU, in which the PHE level is very elevated and the tyrosine level is negligible; hyperphenylalaninemia, in which the level is elevated in the intermediate range (10 to 20 mg/dL [605 to 1,200 mcmol/L]) and there may be some tyrosine; and newborn immaturity in which the PHE level is elevated, but there is sufficient tyrosine. It is not necessary to admit the baby described in the vignette to the hospital at this point because he is stable and is not expected to decompensate. If the mother discontinues breastfeeding and the baby does not have PKU, the opportunity to breastfeed may be lost. Phenylalanine-free formula is expensive, and 2 to 3 days of therapy while awaiting test results has no clear advantage. Finally, urine organic acid analysis is not helpful. 

Once the diagnosis of PKU is confirmed, it is critical to confer with a metabolic geneticist/nutritionist and, if at all possible, to have the patient seen at a metabolic clinic. Therapy involves restriction of dietary PHE to the amount tolerated by the patient and regular measurement of plasma PHE concentrations. Medical foods that contain amino acid mixtures or protein hydrolysates that lack phenylalanine are substituted for approximately 75% of the protein required by the infant. It also is important to monitor plasma tyrosine concentrations because tyrosine becomes an essential amino acid in affected children. 

When carefully managed and followed, individuals who have PKU have a very bright prognosis, both for health and for cognitive function. It is important to note that in the past, affected children were taken off their special diets at about the age of 6 years. However, it now appears best to keep affected individuals on their diets indefinitely because of measurable decreases in the intelligence quotient and school performance of individuals who came off the diet. Additionally, because of the adverse effects of hyperphenylalaninemia on the fetus, women who have PKU should be on special diets and monitored closely during pregnancy.

Question 46
A 2,700-g male infant born at 36 weeks' gestation is being treated for suspected neonatal sepsis following the development of respiratory distress shortly after birth. His mother had a fever to 102°F (38.9°C) during labor and delivery but reports that she had no illnesses during pregnancy. 

Of the following, the MOST appropriate antibiotic regimen for this infant is

a) ampicillin and an aminoglycoside
b) clindamycin and a third-generation cephalosporin
c) meropenem and an aminoglycoside
d) piperacillin and an aminoglycoside
e) vancomycin and a third-generation cephalosporin
answer A

Neonatal sepsis is a clinical syndrome characterized by systemic signs of infection accompanied by bacteremia occurring during the first month after birth. Neonatal sepsis occurs in 1 to 5 per 1,000 live births, with mortality rates ranging from 5% to 15%. It is categorized as early-onset (infections occurring before 7 days of age) and late-onset (infections occurring between 7 and 30 days of age). The most common bacteria causing early-onset bacterial infections are group B streptococci (Streptococcus agalactiae), Escherichia coli, enterococci, other bacilli, alpha-hemolytic streptococci, Listeria monocytogenes, Streptococcus pneumoniae, Haemophilus influenzae, and other maternal genital flora. Empiric antibiotic therapy for neonates suspected of having early-onset sepsis, such as the infant described in the vignette, is a combination regimen that provides coverage for the most common organisms, penetrates into the central nervous system, and has minimal toxicity. The recommended empiric therapy, which has remained unchanged for 3 decades, is ampicillin plus gentamicin. 

Although some experts advocate substitution of cefotaxime or another third-generation cephalosporin for gentamicin, these agents have no better efficacy than ampicillin and gentamicin, and the routine use of these agents for empiric therapy of sepsis in neonatal intensive care units is associated with outbreaks of sepsis due to multiple-drug-resistant enteric organisms, especially Enterobacter and Serratia sp. 

Clindamycin and a third-generation cephalosporin would not provide coverage for Enterococcus and Listeria sp. Meropenem plus an aminoglycoside, piperacillin plus an aminoglycoside, and vancomycin plus a third-generation cephalosporin provide much broader coverage than needed and increase the risk for the development of antibiotic-resistant strains.

Question 115
You are making rounds in the neonatal intensive care unit and discussing the complications of necrotizing enterocolitis (NEC) with the residents.

Of the following, the MOST likely long-term complication following NEC is

a) encopresis
b) failure to thrive
c) gastroesophageal reflux disease
d) intestinal stricture
e) pneumatosis intestinalis
answer D
The diagnosis of neonatal necrotizing enterocolitis (NEC) is based on clinical manifestations (poor feeding, vomiting, gastrointestinal tract bleeding, septic shock); laboratory data and physical findings (thrombocytopenia, abdominal distention); and radiologic evidence of an ileus (paucity of bowel gas), intramural air (intestinal pneumatosis) (Item C115A), portal venous air, or free air in the abdomen indicative of bowel perforation (pneumoperitoneum) (Item C115B). Early radiographic findings may be nonspecific and include dilated loops of intestine and bowel wall thickening consistent with edema. One third of cases lack radiographic findings, and in these, NEC is diagnosed only at surgery or autopsy. Very low-birthweight (<1,500 g) infants are affected most frequently by NEC, with an incidence of approximately 10% in this population in modern neonatal intensive care units (NICUs). The overall mortality for NEC ranges from 10% to 30%. It is a multifactorial disorder, the precise causes of which have not been completely elucidated. Risk factors include prematurity (most frequent), congenital heart disease, early and rapid feeding, hyperosmolar formulas, maternal cocaine use, respiratory distress syndrome, and perinatal asphyxia. 

The clinical staging of NEC is given in (Item C115C). Initial management of NEC includes making the infant nil per os, passing a nasogastric tube and applying low intermittent suction, providing intravenous fluids and nutrition, and administering appropriate antibiotic therapy. Additional monitoring of abdominal radiographic findings and laboratory parameters (complete blood count, platelet count, coagulation profile, and serum electrolyte concentrations) is essential. Surgical intervention may be necessary in up to 50% of infants and includes placing a peritoneal drain, performing an exploratory laparotomy, or bowel resection. 

Complications from NEC can be separated into acute or short-term problems encountered in the NICU or longer-term problems encountered after weeks or months. Among the short-term concerns are surgical site, anastomotic, or stoma problems; dehiscence or fistula development; infection; and recurrent NEC. Longer-term complications are either related to nutrition and growth (associated with degree of short bowel syndrome, ability to feed enterally, or dependance on parenteral nutrition) and late-occurring surgical complications such as strictures. 

Strictures (Item C115D) form at the site of either old medically managed NEC or at a surgical anastomotic site. More than 10% of infants who have had NEC develop intestinal strictures. Pneumatosis intestinalis is an acute finding with active NEC. Gastroesophageal reflux disease is no more common in infants who have NEC than in other preterm infants. The incidence of encopresis is not increased in children who have a history of NEC. Failure to thrive may occur in infants who have a history of NEC and short bowel syndrome. Although short bowel syndrome may occur in up to 25% of infants who have NEC, management with balanced enteral and parenteral nutrition largely avoids overt failure to thrive. Recent evidence attests to the negative impact that prematurity combined with NEC and associated lengthy hospitalization has on overall neurodevelopment in extremely low-birthweight infants (<1,000 g). Up to 50% of those who survive NEC experience some neurodevelopmental delay.

Question 99
A term infant is delivered vaginally following a pregnancy complicated by diabetes mellitus. His oral and nasal airways are suctioned and found to be patent and free of meconium. He has cyanosis and respiratory distress immediately following birth that requires intubation and assisted ventilation with 100% oxygen. Because no improvement is apparent in the next 5 minutes, he is admitted to the neonatal intensive care unit. His birthweight is 4,500 g. A chest radiograph reveals findings consistent with decreased pulmonary blood flow.

Of the following, the MOST likely cause of respiratory distress in this infant is

a) anemia
b) choanal atresia
c) hyperglycemia
d) hypermagnesemia
e) persistent pulmonary hypertension
answer E

An infant of a diabetic mother (IDM), such as the infant described in the vignette, is predisposed to some increased risk of respiratory distress syndrome associated with an immature pulmonary surfactant profile. However, findings on this infant's radiograph are not consistent with this diagnosis, and the combination of cyanosis and respiratory distress that does not improve with intubation and assisted ventilation raises concerns for cyanotic heart disease and decreased pulmonary blood flow. Transposition of the great arteries is the most common cyanotic heart lesion in the IDM. 

The possibility of persistent pulmonary hypertension of the newborn (PPHN) must be evaluated. The findings on chest radiograph vary with the cause of PPHN. Diffuse ground-glass densities and low lung volumes are observed with congenital pneumonia. Patchy infiltrates and hyperinflation are seen in meconium aspiration syndrome. In idiopathic cases of PPHN, the lung fields are clear, with evidence for decreased pulmonary blood flow. 

Echocardiography is vital to discerning this infant's diagnosis. A hyperoxia test (assisted ventilation with 100% oxygen and blood gas analysis from preductal and postductal sites) to determine the presence of a fixed right-to-left extrapulmonary shunt is also an important evaluative tool. 

The IDM who has macrosomia is at risk for hypoglycemia, which also may present with cyanosis. Choanal atresia is characterized by cyanosis that resolves when an infant cries and an inability to pass a suction catheter through the nares. Anemia is associated with pallor, and in the IDM, polycythemia and plethora are more likely. Additionally, hypocalcemia and hypomagnesemia are common in the IDM.

Question 162
You are examining a preterm infant who was delivered at 34 weeks' gestation due to premature labor and a maternal urinary tract infection. His mother is 23 years old and has had insulin-dependent diabetes mellitus for many years. Her diabetes reportedly was well managed during the pregnancy, and a recent hemoglobin A1C measurement was 7.0%. On physical examination, the infant is appropriately grown for gestational age, weighs 2 kg, and has a gestational age assessment that equates to 34 weeks. He requires supplemental oxygen with an FiO2 of 0.40 administered by continuous nasal positive airway pressure.

Of the following, the GREATEST concerns for this infant related to his mother's diabetes are

a) anemia, hypotension, and hypercalcemia
b) apnea, bradycardia, and hypercalcemia
c) hyperglycemia, hyperacusis, and aortic stenosis
d) hyperglycemia, hypocalcemia, and sepsis
e) hypoglycemia, hypocalcemia, and polycythemia
answer E

The infant described in the vignette is an appropriately grown infant of a diabetic mother (IDM). In this instance, the mother has longstanding insulin insufficiency (type 1 diabetes mellitus). Other classifications of diabetes in pregnancy include previously existing insulin resistance (type 2 diabetes mellitus) and gestational diabetes (insulin resistance occurring only in pregnancy). Common sequelae of maternal diabetes seen in the fetus include fetal macrosomia, polyhydramnios, and congenital anomalies. Neonatal problems requiring evaluation and management in the IDM include:

· Birth defects (congenital anomalies) 

· Septal hypertrophy of the myocardium and possible heart failure 

· Hypoglycemia (not hyperglycemia) 

· Hypocalcemia (not hypercalcemia) 

· Hyperbilirubinemia 

· Macrosomia with or without visceromegaly 

· Polycythemia (not anemia) 

· Polyhydramnios 

· Renal vein thrombosis 

· Neonatal small left colon 

Sepsis is not more common in IDMs, nor is hypotension, except in the presence of septal hypertrophy. Apnea and bradycardia may occur in a preterm 34-week gestation infant, but it is not related to maternal diabetes. Aortic stenosis is not a common cardiac sequela in IDMs. Hyperacusis is not related to maternal diabetes.

Question 23
Parents who are new to your area bring in their 3-year-old daughter for evaluation because they are concerned about her delayed speech. They say that she uses about 50 single words. The girl has had tetralogy of Fallot repaired surgically and recurrent upper respiratory tract infections with otitis media, for which tympanostomy tubes have been placed. Findings on physical examination include microcephaly, underfolded pinnae, a broad nasal bridge, cleft uvula, and a small chin. In addition, the child's speech has a hypernasal quality. The family history is negative for birth defects and developmental delays.

Of the following, the contiguous gene deletion syndrome that BEST fits this child's features is

a) Angelman
b) Beckwith-Wiedemann
c) 4p-
d) Prader-Willi
e) 22q11
Answer E
The contiguous gene deletion syndromes comprise a group of disorders defined by characteristic dysmorphisms or behaviors in association with a submicroscopic chromosome deletion that is detected using fluorescence in situ hybridization (FISH) or microarray technologies. In each case, the deleted segment contains multiple genes that play varying roles in producing a particular phenotype. Angelman, Beckwith-Wiedemann, Wolf-Hirschhorn (4p-), Prader-Willi, and 22q11 deletion syndromes are among the best delineated contiguous gene deletion syndromes.

The child described in the vignette has features most consistent with 22q11 (the long arm of chromosome 22 at band 11) deletion syndrome, which occurs in approximately 1 in 4,000 births, making it the most common of the contiguous gene deletion syndromes. Confusion has arisen regarding the relationship of 22q11 deletion syndrome to the DiGeorge and velo-cardio-facial syndromes. It now is known that the condition described by DiGeorge in 1965, consisting of hypoplastic-to-absent thymus and parathyroid glands together with conotruncal heart defects, is due to 22q11 deletion in most cases. Similarly, the condition described by Shprintzen and associates in 1978 that has come to be called velo-cardio-facial syndrome, which includes cleft palate, speech disorder, broad nasal root, immune dysfunction, and learning difficulties, is also caused by 22q11 deletion. The two disorders represent different manifestations of the same submicroscopic deletion.

22q11 deletion syndrome should be suspected in any child who has a conotruncal heart defect (eg, tetralogy of Fallot, double-outlet right ventricle, truncus arteriosus), especially if accompanied by developmental delay, dysmorphic features, or recurrent upper respiratory tract infections. Testing for the condition involves sending blood for FISH (it must be specified that the region of interest is 22q11) or for microarray analysis, assuming the array covers the 22q11 region.

Angelman and Prader-Willi syndromes (AS and PWS, respectively) are caused by aberrations (usually contiguous gene deletions) on the long arm of chromosome 15 at bands 11 through 13. This region of the human genome is "imprinted," such that when the paternal region is deleted, the result is PWS, and when the maternal region is deleted, the result is AS. Children who have PWS typically present in infancy with poor feeding, hypotonia, mild facial dysmorphisms, and undescended testes with or without micropenis in boys. At the age of 2 to 3 years, affected children start eating excessively and gain weight rapidly, becoming obese (Item C23A). They are mildly to moderately mentally retarded and often exhibit excessive skin picking and a facility for jigsaw puzzles. Children who have AS typically appear normal at birth, but by 1 to 2 years of age, they have acquired microcephaly and severe speech delay (Item C23B). During this same period, most (~85%) develop generalized seizures. Children who have AS have an ataxic gait and jerky arm movements, resulting in a "puppet-like" gait. They are typically nonverbal and severely mentally retarded and have paroxysms of inappropriate laughter.

4p- (4p minus), previously called Wolf-Hirschhorn syndrome, is a multiple congenital anomaly syndrome characterized by prenatal-onset growth deficiency, prominent glabella, microcephaly, and cleft lip+/-cleft palate. Profound mental retardation is the rule. Affected individuals may have a cytogenetically detectable deletion on the short arm of chromosome 4 or they may have a submicroscopic deletion involving 4p16.3.

Beckwith-Wiedemann syndrome (BWS) is characterized by pre- and postnatal overgrowth, hypoglycemia in the newborn period, large tongue (Item C23C), unusual earlobe creases, omphalocele in some (Item C23D), and organomegaly. Affected children are at increased risk for certain neoplasias, including hepatoblastoma and Wilms tumor, making it important to follow a tumor surveillance protocol up to 7 to 10 years of age. Intelligence typically is normal. The genetics of BWS are complex; the condition is caused by submicroscopic deletions/alterations in genes located at 11p15, which is a highly imprinted region.

The management of each of the contiguous gene deletion syndromes involves referrals to multiple specialists, depending on the systems involved, together with anticipatory guidance based on natural history information.

Question 247
A mother brings in her 4-month-old baby because she is concerned about the infant's head shape. The baby is growing and developing normally. Physical examination findings are normal except for a flat occiput and a wide biparietal diameter with a flat forehead. The head circumference is normal, and the anterior fontanelle is small but patent.

Of the following, this baby's findings MOST likely are caused by

a) bilateral coronal suture synostosis
b) bilateral lambdoid suture synostosis
c) metopic suture synostosis
d) positional plagiocephaly
e) sagittal suture synostosis
answer A

Craniosynostosis, the premature fusion of one or more cranial sutures, may have a pre- or postnatal onset. The causes are varied and include mechanical forces, suboptimal brain growth, gene mutations, and metabolic derangements. Craniosynostosis may be primary, in the case of a genetic cause, or secondary, as can be seen with vitamin D deficiency or hyperthyroidism.

Sutural formation and skull growth are exceedingly complex. Histologically, craniosynostosis begins at a single point and spreads along the suture. Skull growth typically occurs in a direction perpendicular to each of the major sutures (Item C247A).

The infant described in the vignette demonstrates a short anteroposterior (AP) dimension to the skull and a wide biparietal dimension with flattening of the forehead. These findings are consistent with bilateral coronal synostosis, in which growth of the skull perpendicular to the coronal sutures is limited (Item C247B). Coronal suture synostosis may be isolated but frequently is associated with large thumbs or great toes and often is due to dominant mutations in fibroblast growth factor receptor (FGFR) genes. For infants who have this presentation, it is imperative to take a family history to determine if there are similarly affected relatives.

Metopic suture synostosis results in trigonocephaly, or a "keel-shaped" skull (Item C247C). Sagittal suture synostosis causes the head shape to be scaphocephalic (long in the AP dimension and narrow in the biparietal dimension) (Item C247D).

Posterior plagiocephaly (flattening of one or both sides of the occiput) that results from premature closure of the lambdoid suture(s) is rare and often is confused with positional plagiocephaly (Item C247E). Since the advent of the recommendation that infants be placed on their backs to sleep, there has been a dramatic increase in positional plagiocephaly, which is characterized by unilateral flattening of the occiput and compensatory prominence of the forehead on the same side. Positional plagiocephaly can be ameliorated by the use of a helmet molded to fit the infant's skull; ideally, this therapy should be initiated prior to 9 months of age.


Question 98
You are making rounds with medical students in the neonatal intensive care unit and examining a 2-kg, 34 weeks' gestation newborn whose mother had gestational diabetes mellitus. The infant has no respiratory distress. A medical student asks how to test for fetal lung maturity to predict the risk of neonatal respiratory distress syndrome in the offspring of a pregnant woman who has diabetes mellitus.

Of the following, the MOST appropriate test is

a) disaturated lecithin presence

b) lecithin:sphingomyelin ratio

c) phosphatidylglycerol presence

d) phosphatidylinositol presence

e) total surfactant activity

answer E
The human fetus continues to develop lung maturity up until a term gestation, but the lungs generally are sufficiently mature to maintain extrauterine respiration by 36 weeks' gestation. Infants delivered prior to this time have variable degrees of pulmonary maturity as surfactant composition, synthesis, and storage change with advancing fetal development. Tests for determining fetal lung maturation depend on amniotic fluid analysis for surfactant presence and composition because fetal surfactant leaves the lung as an effluent that ebbs and flows with fetal breathing movement and is balanced by fetal swallowing.

In general, in the healthy fetus, growth, size, and maturation typically are linked with gestational age. Fetal lung maturity has been assessed using the lecithin-to-sphingomyelin ratio (L:S) for more than 30 years. This test is time-consuming and requires thin-layer chromatography. It depends on fetal lung fluid flowing into the amniotic fluid and altering the amniotic fluid phospholipid composition, with the results expressed as the ratio of a lecithin (phosphatidylcholine) to sphingomyelin per milliliter of amniotic fluid. The sphingomyelin content of amniotic fluid decreases after 32 weeks' gestational age, while the lecithin content, including that portion that is disaturated, increases. The L:S ratio is designed to account for varying amniotic fluid volumes that generally cannot be measured precisely. An L:S ratio of 2.0 typically is achieved by 35 weeks' gestation. Clinically, respiratory distress syndrome (RDS) due to surfactant deficiency is very unlikely if the L:S ratio is 2.0 or greater, it is indeterminate if the L:S ratio is 1.5 to 2.0, and the incidence of RDS is high if the L:S ratio is less than 1.0. Of note, the L:S ratio can increase over a period of several days or can be induced by the administration of glucocorticoids to the mother.

Phosphatidylinositol (PI) is a pulmonary phospholipid that increases throughout gestation, as does disaturated lecithin. PI concentrations decrease after 35 weeks' gestation. The mere presence of PI or disaturated lecithin, therefore, does not indicate lung maturity. Phosphatidylglycerol (PG) generally can be detected in the amniotic fluid at 36 weeks' gestation. Due to its appearance relatively late in gestation, it has been used as an indicator of pulmonary surfactant maturity.

In pregnancies complicated by maternal diabetes, a mature L:S ratio (>2.0) or the presence of PG may not indicate pulmonary surfactant maturity. In this setting, fetal lung maturity is determined best using a quantitative analysis of total surfactant activity. This rapidly determined, automated fluorescence polarization assay measures all surfactant phospholipids in amniotic fluid referenced as milligrams of surfactant per gram of albumin present. Recent data suggest that a total surfactant activity of greater than 45 mg surfactant phospholipids per gram of albumin is as good as, or better than, an L:S ratio of 2.0 in predicting fetal lung maturity, especially in the presence of maternal diabetes.

American Board of Pediatrics Content Specification:
· Know the appropriate tests for predicting the absence of respiratory distress syndrome 

Question 119
You receive a call from a local neonatologist because the mother of a newly admitted baby has identified you as her pediatrician. The baby was born at term and had Apgar scores of 1, 2, and 4 at 1, 5, and 10 minutes, respectively. She is requiring significant ventilatory and fluid support, and she has multiple congenital anomalies, including bilateral microtia, depressed nasal bridge, ocular hypertelorism, cleft palate, and macrocephaly. Echocardiography shows truncus arteriosus, and head ultrasonography reveals dilated ventricles consistent with hydrocephalus.

Of the following, the teratogenic agent that is MOST likely responsible for this infant's features is

a) alcohol

b) isotretinoin

c) Phenobarbital

d) Phenytoin

e) Thalidomide

Answer B

The newborn described in the vignette has features consistent with retinoic acid embryopathy, also called "Accutane embryopathy" (Accutane® is one of the brand names for isotretinoin [13-cis-retinoic acid]). Soon after the drug was licensed for use in the United States, Lammer and associates published an article describing 21 infants who had histories of prenatal isotretinoin exposure and negative outcomes. It now is known that many retinoids are teratogenic in a number of species, with malformations largely due to inhibited migration of cranial neural crest cells during embryogenesis. The craniofacial, cardiovascular, and central nervous systems sustain the greatest deleterious effects.

Currently, a 35% risk for retinoic acid embryopathy is believed to exist in the infants of women who take isotretinoin beyond 15 days after conception. Maternal use of isotretinoin prior to conception does not appear to be associated with an increased risk for fetal anomalies. Paternal use of isotretinoin does not cause birth defects.

Prenatal alcohol exposure is associated with fetal alcohol spectrum disorder. The most severe end of the spectrum is fetal alcohol syndrome (FAS); affected infants typically exhibit intrauterine growth restriction; microcephaly; and dysmorphisms that include short palpebral fissures, smooth philtrum, and a narrow upper vermilion (Item C119A). Congenital heart defects are seen in some infants who have FAS.

Phenobarbital and phenytoin use during pregnancy can result in a fetal anticonvulsant syndrome in the exposed infant. Affected neonates also may have intrauterine growth restriction, ocular hypertelorism, midface hypoplasia (Item C119B), cleft lip+/-cleft palate, and heart defects.

Thalidomide is a sedative that was marketed in the 1950s in Europe and was prescribed to pregnant women to ameliorate morning sickness. It is probably the most notorious of all teratogens and was taken off the market for many years but was reapproved by the United States Food and Drug Administration in 1998 for use in the treatment of erythema nodosum leprosum and multiple myeloma. The prescribing of thalidomide is strictly controlled, and physicians who do so must be registered in a special safety program. Thalidomide exposure during pregnancy is associated with a variety of anomalies, the most striking of which is severe limb reduction defects.

Question 39
You are called to the emergency department to evaluate a 5-month-old boy who has new-onset seizures. On physical examination, you note that he is thin and has marked hepatomegaly. The mother tells you that he has been irritable the past several mornings when he awakened from a full night's sleep. This morning, she found him seizing in his crib and called 911. Laboratory tests performed on specimens taken prior to starting intravenous fluids reveal hypoglycemia, lactic acidosis, hyperuricemia, and hyperlipidemia. You suspect a diagnosis of glycogen storage disease.

Of the following, the MOST appropriate long-term management of this disorder includes

a) coenzyme Q10 administration
b) oral administration of cornstarch
c) oral carnitine supplementation
d) protein restriction
e) restriction of long-chain fats
answer B
The hepatomegaly, severe fasting hypoglycemia, lactic acidosis, hyperuricemia, hyperlipidemia, and ketonuria described for the thin child in the vignette are most consistent with glycogen storage disease type I (GSD I) (von Gierke disease). GSD I is an autosomal recessive disorder resulting from deficiency of the enzyme glucose-6-phosphatase, and it is the most serious of all the hepatic glycogenoses.

The laboratory findings result from complete blockage of the release of glycogen. Affected children typically have massive hepatomegaly without splenomegaly on physical examination, and they may have a wasted appearance. Kidneys are enlarged and may be palpable on examination. Parents may give a history of irritability and pallor, especially prior to feedings (after fasting). Some of the children develop seizures.

The mainstays of treatment for GSD I are the avoidance of fasting and frequent administration of free glucose. The approaches that have been most successful include continuous nocturnal nasogastric or gastrostomy feedings or administration of uncooked cornstarch every 4 hours during sleep or other times of fasting. Maintenance of euglycemia reverses clinical and biochemical abnormalities in most patients.

Coenzyme Q often is administered to individuals who have mitochondrial disorders and is of unclear benefit, but it plays no role in the management of GSD I. Similarly, carnitine supplementation and protein and long-chain fat restrictions are of no benefit in GSD I.

The management of disorders of carbohydrate metabolism, regardless of their cause, is aimed at ensuring the availability of energy for cellular metabolism without compromising necessary fat and protein stores. This requires frequent delivery of carbohydrates, and gastrostomy tube placement or venous access may be necessary to ensure success.

Question 135
The pregnant mother of a child in your practice recently learned that her grandmother had a child who died of "probable metabolic disease" at 2 days of age. She does not know details, and medical records on that child no longer are available. The mother asks if her pregnancy can be tested to see if the fetus could be affected with the same disorder.

Of the following, the MOST accurate statement regarding metabolic disease in the prenatal setting is that

a) fetuses affected with metabolic diseases are unlikely to come to term
b) knowing the parents' ethnic backgrounds aids in determining which tests should be offered
c) level 2 ultrasonography during the second trimester is likely to be helpful in detecting metabolic disease
d) poor fetal growth is common in metabolic diseases
e) prenatal metabolic screening panels are widely available
answer B

Most inborn errors of metabolism do not become evident until after birth. Typically, affected fetuses are normally formed and normally grown, and no abnormalities are detectable on prenatal ultrasonography. With rare exception, maternal serum screening does not detect metabolic abnormalities in the fetus. Usually, affected individuals are born at term. Although most of the United States has extended newborn screening panels to detect a variety of inborn errors, no such panel exists for routine screening during pregnancy.

The vignette highlights the importance of accessing as much information as possible regarding family members who die from metabolic causes. Even if a diagnosis cannot be made in a particular instance, medical records may be helpful in offering the expectant couple guidance or in making a diagnosis posthumously. Taking a careful family history, with attention to familial ethnic, religious, and geographic origins, may bring to light conditions that are likely to run in families. For example, because of the high carrier rate for some metabolic diseases, parents of Ashkenazi Jewish descent, whose ancestors originated from Eastern Europe, are at increased risk for having children affected by Tay-Sachs disease (Item C135) and people of French-Canadian heritage are at increased risk for having children affected by tyrosinemia. More than 100 metabolic disorders can be diagnosed prenatally if clinicians have sufficient information available to know which disorder may occur in a family.

Question 151
A 2-day-old male is approaching hospital discharge from the regular nursery. You receive an urgent call from the nurse caring for him, who says that he would not awaken for his last feeding and is now difficult to arouse. A blood glucose determination is normal. You arrange for laboratory tests and call the neonatologist to evaluate the baby while you make plans to leave your office. When you arrive at the hospital 45 minutes later, the baby has been transferred to the neonatal intensive care unit, is now comatose, and has irregular breathing. Results of a complete blood count with differential count, platelets, and a chemistry panel, including renal and liver function tests, are normal.

Of the following, the MOST appropriate laboratory test for diagnosis and formulating a treatment plan for this baby is

a) acylcarnitine profile
b) serum ammonia
c) total and free carnitine
d) urine organic acids
e) very long-chain fatty acids
answer B

The differential diagnosis for any infant who has reduced arousability or coma must include inborn errors of metabolism, particularly those that cause elevations of serum ammonia. This is especially true when the infant has previously been alert and feeding well because the change in mental status suggests the possible accumulation of a substance that impairs consciousness.

In addition to evaluation for sepsis, initial laboratory tests should include measurement of serum ammonia, electrolytes, and urine ketones. The anion gap also must be calculated. Elevated ammonia concentrations are associated with a variety of inborn errors, including urea cycle defects, transient hyperammonemia, maple syrup urine disease, organic acidopathies, fatty acid oxidation defects, and nonketotic hyperglycinemia (Item C151). Normally, ammonia values are below 110.0 mcmol/L in newborns. Because elevated ammonia concentrations can cause irreversible brain damage, the measurement of serum ammonia and initiation of treatment for hyperammonemia must be the first steps in evaluating the infant in a coma. In a metabolic emergency involving an unknown diagnosis and a serum ammonia concentration of 200.0 mcmol/L or greater, benzoate and phenylacetate (or one of the recently marketed preparations for this purpose) should be administered intravenously to lower the concentration. If the ammonia concentration is 600.0 mcmol/L or greater, hemodialysis is recommended.

The infant described in this vignette has laboratory values suggestive of a urea cycle defect, such as ornithine transcarbamylase deficiency. If he had a low glucose value or acidosis, evaluation for other causes of hyperammonemia would be appropriate and should include measurement of total and free carnitine, urine organic acids, and very long-chain fatty acids as well as acylcarnitine profile.

Question 167
A 7-month-old boy presents to the emergency department with vomiting and diarrhea. Findings on physical examination are normal except for dehydration and lethargy. Laboratory tests reveal a serum glucose concentration of 30.0 mg/dL (1.7 mmol/L). The mother tells you that she recently had the flu. Family history is negative for any serious or chronic illnesses. You are considering an inborn error of metabolism.

Of the following, the MOST helpful next laboratory test is measurement of

a) serum calcium
b) serum lipids
c) serum sodium
d) urine ketones
e) urine reducing substances
answer D

In the absence of sepsis, hypoglycemia in infancy most commonly is associated with disorders of carbohydrate metabolism, such as glycogen storage diseases (GSDs) or fatty acid oxidation disorders. A disorder of glycogen storage should be suspected for the infant who presents with hypoglycemia, massive hepatomegaly without splenomegaly, and lactic acidosis; in these conditions, glycogen stores in the liver cannot be broken down to supply necessary glucose. Symptoms of tremulousness and irritability with fasting may be present for some time prior to diagnosis.

The infant described in the vignette is unlikely to have GSD because he has normal findings on physical examination. His hypoglycemia is in association with symptoms of vomiting and diarrhea and a recent exposure to influenza, raising the question of whether he is unable to create energy from fat stores during this hypermetabolic state. The next step in making a diagnosis is to measure urine ketones. If he is able to break down fatty acids for energy, he should have large ketones in his urine; if this is not the case, he will have little to no ketones in his urine. Should the latter be the case, total and free carnitine concentrations should be measured and an acylcarnitine profile be obtained to determine which type of fatty acid oxidation defect is present.

Individuals who have GSD often have marked hyperlipidemia with apparent hyponatremia (correction must be made for the increased serum solids), but the absence of these findings is not very helpful in making a diagnosis for the child described in the vignette.

Serum calcium values typically are normal in both fatty acid oxidation and glycogen storage disorders. Urine reducing substances characteristically are elevated in infants who have galactosemia, which presents in the newborn period with hepatomegaly and jaundice.

Question 183
A 2-day-old infant is transferred from the regular nursery to the neonatal intensive care unit for evaluation and management of poor feeding and lethargy. A serum metabolic panel reveals a carbon dioxide concentration of 12.0 mEq/L (12.0 mmol/L) and a borderline low white blood cell count. After stopping all feedings, a septic evaluation is performed, and intravenous antibiotics are started. During this time, she becomes alert and vigorous, and her carbon dioxide value normalizes. Three days later, results of the septic evaluation are negative, and the infant resumes human milk feedings. Initially she does well, but after 2 days, she begins to vomit and becomes less active. Serum metabolic panel shows a glucose concentration of 35.0 mg/dL (1.9 mmol/L), a carbon dioxide concentration of 8.0 mEq/L (8.0 mmol/L), and an anion gap of 25; the serum ammonia value is twice the upper limit of normal. The baby is again made NPO and given intravenous fluids.

Of the following, the MOST critical diagnostic test for this baby is

a) lysosomal enzyme analysis
b) peroxisomal enzyme analysis
c) serum galactose-1-phosphate measurement
d) serum toxicology screen
e) urine organic acids measurement
answer E

The finding of metabolic acidosis with an increased anion gap in an infant or child who is acutely ill, such as the infant described in the vignette, is an important clue to the possible diagnosis of an inborn error of metabolism. Even so, it is important to remember that any condition that produces a metabolic acidosis, such as infection and necrosis, can present similarly. Of the inborn metabolic errors, those characteristically associated with overwhelming metabolic acidosis in the young infant are the organic acid disorders, especially propionic, methylmalonic, and isovaleric acidemias. The infant in the vignette has propionic acidemia.

Evaluation of the infant or child who has acidosis and an elevated anion gap should include measurement of plasma lactate, plasma pyruvate, complete blood and platelet counts, serum ammonia, urine organic and amino acids, plasma amino acids, and total and free carnitine as well as an acylcarnitine profile. Metabolic acidosis can interfere with normal urea cycle function, leading to elevated serum ammonia concentrations; it also can depress bone marrow production.

Lysosomal storage disorders, such as Hurler and Hunter syndromes, typically do not present in the newborn period with metabolic imbalance; they become apparent in toddlers who exhibit decreased acquisition of skills and progressive deformation.

Peroxisomal enzyme disorders that present in the newborn period, such as Zellweger syndrome, are associated with altered sensorium, hypotonia, and hepatomegaly and are not responsive to the withholding of feedings.

Serum galactose-1-phosphate concentrations are elevated in the most common form of galactosemia. Galactosemia presents after days to weeks of human or cow milk feedings and is associated with jaundice, hepatomegaly, and Escherichia coli sepsis.

A serum toxicology screen in this neonate would not be expected to reveal the source of her illness, and the infant's presentation is not characteristic of maternal substance abuse.

Question 199
During the health supervision visit of a 2-week-old infant, you note that his weight remains below his birthweight. The baby was delivered at term by a midwife in the parents' home. There were no complications, and the parents have declined all perinatal testing. His mother says that he breastfeeds well, and her milk supply is good compared with that for her previous two children. Recently, though, the infant has been vomiting after feedings. On physical examination, he has total body jaundice, and his liver is enlarged to palpation. He is alert.

Of the following, the test that is MOST likely to aid in diagnosis is

a) abdominal ultrasonography

b) serum transaminases measurement

c) total and direct bilirubin measurement

d) urine organic acids measurement

e) urine reducing substances measurement

answer E

The infant described in the vignette has a history and physical findings suggestive of galactosemia, an autosomal recessive inborn error of metabolism that results in the inability to oxidize galactose. Galactose dimerizes with glucose to form lactose, which is abundant in human and cow milk. Individuals who have classic galactosemia are deficient in galactose-1-phosphate uridyltransferase (GALT) activity, resulting in an elevated concentration of galactose, a reducing substance, in the urine. Although the presence of reducing substances in the urine is not specific for galactosemia, this finding, especially in the presence of poor weight gain, jaundice, and hepatomegaly, is strongly suggestive of galactosemia. Galactosemia can be detected in almost 100% of affected infants by newborn screening programs that test for it.

The infant who has classic galactosemia typically presents within days of the initiation of milk feedings with vomiting and jaundice. If untreated, the child develops hepatomegaly and failure to thrive. Escherichia coli sepsis may occur, and approximately 10% of infants have cataracts at the time of diagnosis. Treatment is aimed at removing lactose from the diet, usually by feeding the baby a soy-based formula.

The natural history of galactosemia is more complicated than once believed. Studies are showing that, despite early diagnosis and strict dietary management, affected older children and adults can have learning disabilities, neurologic disorders, verbal dyspraxia, and ovarian failure.

For infants presenting with signs of galactosemia, abdominal ultrasonography may show hepatomegaly. Serum transaminases are elevated, as are total and direct bilirubin values. However, these abnormalities are not sufficiently informative to point to a diagnosis. Urine organic acids assessment may document elevated lactate, which is a nonspecific finding.
