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Increased direct bilirubin |

Sepsis
Intrauterine infection
Toxoplasmosis
Cytomegalovirus
Rubella
Herpes
Syphilis
Paucity of bile ducts
Disorders of bile acid metabolism
Severe hemolytic disease
Biliary atresia
Giant cell hepatitis
Choledochal cyst
Cystic fibrosis
Galactosemia
Alpha,-antitrypsin deficiency
Tyrosinemia
Hyperalimentation cholestasis

Increased indirect

bilirubin

k4

Negative Coombs tast

I Normal or low | [ High (polycythemia) |

Twin transfusion

Maternal-fetal
transfusion

Delayed cord
clamping

Small for gestational

age infant

Characteristic

Spherocytosis
Elliptocytosis
Stomatocytosis
Pyknocytosis
Fragmented cells

Nonspecific

GEPD deficiency
PK deficiency
Glhan_;nzm'm

deficiency
Disseminated

imtravascular

coagulation

Mormal

Enclosed hemomhage

Increased enterchepatic circulation,
delayed or infrequent stooling,
bowel obstruction

Inadequate caloric intaka

Neonatal asphyxia

¥

Prolonged hyperbilirubinemia

Gilbert syndrome

Dowm syndrome
Hypothyroidism
Breast-feeding
Crigler-Majjar syndromea

Figure 123-9 Schematic approach to the diagnosis of neonatal jaundice. G6PD, glucose-6-
phosphate dehydrogenase; PK, pyruvate kinase.(From Oski FA: Differential diagnosis of
jaundice. In Taeusch HW, Ballard RA, Avery MA, editors: Schaffer and Avery's diseases of
the newborn, ed 6, Philadelphia, 1991, WB Saunders.)
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Table 123.3 | Evaluation of the Neonate With Significant
Jaundice

POSSIBLE INITIAL LABORATORY
CONCERN DIAGNOSIS TESTS
Jaundice on day 1 Hemolysis*™ CBC, smear
TORCH/sepsis  Total and direct bilirubin
Hepatic failure  Blood type and Coombs
syndromes™* test
Internal
hemorrhage
Jaundice requiring Hemolysis** As above
phototherapy TORCH/sepsis
Direct/conjugated TORCH/sepsis  Hepatic enzymes, INR,

hyperbilirubinemia

Biliary atresia
Other causes of
cholestasis*
Hepatic failure
syndromes™*

check newborn screen
for metabolic disease,
blood glucose, blood
ammonia and lactate,
urine and blood cultures,
CMV and HSV PCR
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Table 123.4 Diagnostic Features of the Various Types of Meonatal Jaundice

PEAK BILIRUBIN
MNATURE OF
VAN DEN JAUNDICE CONCENTRATION BILIRUEIN RATE OF
BERGH Age in ACCUMULATION
CHAGNOSIS REACTION Appears  Diszappears mgldL Drays (mg/dLiday) COMMENTS
*Physiclogic Usually redatas to dagraa of
jamndica™: maturity
Fudl-tarm Indiract 2.3 days A5 days 012 23 5
Prematura Indiract 34 days 7-9 days 15 &8 <5
Hyperhilirubinemia Matabolic factors: hyposia,
causad by respiratory distrass, ladk of
matabobc factors: n;?l;d'rdw
Full-torm Indiract 23 days Varizbla =12 Istwk o5 Homonal infuancas:
crotinism, hormonas,
Gilbart syndroma
Prematura Indiract 34 days Varizbla =15 Istwk <5 Ganatic factors: Crigler-
Majjar syndrome, Gibart
syndroma
Diruegs: witamin K, nowohiocin
Hemclytic statas Indiract May appaar  Variabla Unlimitad Varable Usually=5 Erythroblastosis: Rh, ABO,
and hamatoma in 1st Kall conganital hemolytic
24 hr states: spharooytic,
nonghanooptic
Infantia pyknocytosis
Direg: witamin K
Endosed hamorhage—
hematama
Mixad homolytic Indiract and May appaar  Warizbla Unlimitad Warable Usally =5 Infaction: bactarial sapsis,
and hapatotasic direct in st pyslonaphritis, hapatitis,
factors 24 br toxoplasmasis, cytomegalic
indusion dizaasa, ruballa,
syphilis
Dirsg: witamin K
Hopatocalldar Indiract and Usually 23 Wariabla Unlimitad Wanable Warable, =2nba=5  Biliary atresa; paucity of bile
damage direct diays; may ducts, familizl cholastasis,
appazr by galactosemiz; hepatitis,
Znd wi infaction

Froen Brown AK: Neoratal jpundice, Pediatr Clin North Am $575-403, 1962
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Figure 123-10 Risk designation of term and near-term well newborns based on their hour-
specific serum bilirubin values. The high-risk zone is subdivided by the 95th percentile track.
The intermediate -risk zone is subdivided into upper and lower risk zones by the 75th
percentile track. The low-risk zone has been electively and statistically defined by the 40th
percentile track. (From Bhutani VK, Johnson L, Sivieri EM: Predictive ability of a
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predischarge hour-specific serum bilirubin for subsequent significant hyperbilirubinemia in
healthy term and nearterm newborns, Pediatrics 103:6-14, 1999.)
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Figure 123-12 Algorithm providing recommendations for management and follow-up
according to predischarge bilirubin measurements, gestation, and risk factors for subsequent
hyperbilirubinemia. TcB, transcutaneous bilirubin; TSB, total serum bilirubin. (From Maisels
MJ, Bhutani VK, Bogen D, et al: Hyperbilirubinemia in the newborn infant >35 weeks’
gestation: an update with clarifications, Pediatrics 124:1193-1198, 2009.)
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Table 123.6 | Suggested Maximal Indirect Serum Bilirubin
Concentrations (mg/dL) in Preterm Infants

BIRTHWEIGHT (g) UNCOMPLICATED* COMPLICATED*

<1,000 12-13 10-12
1,000-1,250 12-14 10-12
1,251-1,499 14-16 12-14
1,500-1,999 16-20 15-17
2,000-2,500 20-22 18-20

*Complications include perinatal asphyxia, acidosis, hypoxia, hypothermia,
hypoalbuminemia, meningitis, intraventricular hemorrhage, hemolysis, hypoglycemia, or
signs of kernicterus. Phototherapy is usually started at 50-70% of the maximal indirect level.
If values greatly exceed this level, if phototherapy is unsuccessful in reducing the maximal
bilirubin level, or if signs of kernicterus are evident, exchange transfusion is indicated.
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=« = » |nfants at lower risk | 171
(= 38 wk and well)

= = :|nfants at medium risk
(= 38 wk + risk factors or 35-37 6/7 wk and well)

= |nfants at higher risk
(35-37 6/7 wk + risk factors)

Total serum bilirubin (mg/dL)
-

-85

T T T T T T 0
Birth 24 h 48 h 72h 96 h 5 days 6 days 7 days

Age
* Use total bilirubin. Do not subtract direct reacting or conjugated bilirubin.

* Risk factors _ isoimmune hemolytic disease, G6PD deficiency, asphyxia, significant
lethargy, temperature instability, sepsis, acidosis, or albumin _ 3.0 g/dL (if measured).

* For well infants 35-37 6/7 wk can adjust TSB levels for intervention around the medium
risk line. It is an option to intervene at lower TSB levels for infants closer to 35 wks and
at higher TSB levels for those closer to 37 6/7 wk.

« It is an option to provide conventional phototherapy in hospital or at home at TSB levels
2-3 mg/dL (35-50 mmol/L) below those shown, but home phototherapy should not be
used in any infant with risk factors.

Figure 123-13 Guidelines for phototherapy in hospitalized infants of >35 weeks of
gestation. Note: These guidelines are based on limited evidence, and the levels shown are
approximations. The guidelines refer to the use of intensive phototherapy, which should be
used when the total serum bilirubin (TSB) exceeds the line indicated for each category. Infants
are designated as “higher risk” because of the potential negative effects of the conditions listed
on albumin binding of bilirubin, the blood-brain barrier, and the susceptibility of the brain cells
to damage by bilirubin. “Intensive phototherapy” implies irradiance in the blue-green spectrum
(wavelengths approximately 430-490 nm) of at least 30 ?W/cm?/nm (measured at the infant's
skin directly below the center of the phototherapy unit) and delivered to as much of the infant's
skin surface area as possible. Note that irradiance measured below the center of the light source
is much greater than that measured at the periphery. Measurements should be made with a
radiometer specified by the manufacturer of the phototherapy system. If TSB levels approach
or exceed the exchange transfusion line (see Fig. 96-12), the sides of the bassinette, incubator,
or warmer should be lined with aluminum foil or white material, to increase both the surface
area of the infant exposed and the efficacy of phototherapy. The presence of hemolysis is
strongly suggested if the TSB does not decrease or continues to rise in an infant who is
receiving intensive phototherapy. Infants who receive phototherapy and have an elevated
direct-reacting or conjugated bilirubin value (cholestatic jaundice) may inconsistently have the
bronze-baby syndrome. G6PD, glucose-6-phosphate dehydrogenase.

(From American Academy of Pediatrics Subcommittee on Hyperbilirubinemia: Management
of hyperbilirubinemia in the newborn infant 35 or more weeks of gestation, Pediatrics
114:297-316, 2004.)
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Table 124.4 | Suggested Transfusion Thresholds
PRESENCE OF ABSENCE OF
RESPIRATORY RESPIRATORY
SUPPORT SUPPORT
Hemoglobin Concentration,
POSTNATAL AGE g/dL (Hematocrit %)
Week 1 11.5 (35%) 10.0 (30%)
Week 2 10.0 (30%) 8.5 (25%)
Week 3 8.5 (25%) 7.5 (23%)
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Table 124.1 | Differential Diagnosis of Neonatal Anemia

BLOOD LOSS T RBC DESTRUCTION 1 RBC PRODUCTION
latrogenic blood loss (phlebotomy) Immune-Mediated Hemolysis Physiologic anemia and anemia of prematurity
Placental hemorrhage Rh incompatibility Infection (rubella, CMV, parvovirus B19)
Placental previa ABO incompatibility Bone marrow suppression (acute stress in perinatal period)
Injury of umbilical or placental vessels Minor antigen incompatibility Hemoglobinopathy (y-globin mutation, unstable
Fetomaternal transfusion . B-hemoglobinopathy, o-thalassemia major)
Fetoplacental transfusion RBC Membrane Disorders Bone marrow suppression (CMV, EBV)
Twin-twin transfusion Hereditary spherocytosis Diamond Blackfan anemia
Acute perinatal hemorrhage (e.g., cesarean Hereditary e"'PtOCYfOS'S . Schwachman-Diamond syndrome
birth, other obstetric trauma) Hereditary PY’OPO'k“OCY?OS'S Congenital dyserythropoietic anemia

Chronic in utero blood loss Hereditary stomatocytosis Fanconi anemia

RBC Enzyme Disorders Pearson syndrome

G6PD deficiency Congenital leukemia

Pyruvate kinase deficiency
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Fig. 124.3 Acid elution technique of Kleithauer (Kleihauer-Betke test). Fetal red blood cells
stain with eosin and appear dark. Adult RBCs do not stain and appear as “ghosts.” (From Liley
HG, Gardener G, Lopriore E, Smits-Wintjens V: Immune hemolytic disease. In Orkin SH,
Nathan DG, Ginsburg D, et al, editors: Nathan and Oski’s hematology and oncology of
infancy and childhood, ed 8, Philadelphia, 2015, Elsevier, Fig 3-2.)

RUVW P\ JON-N PSSP IPSUOT ) FFE VL3N POV ‘Soa'] N ass
Sl Gl aseis gl VYE-Y Jgam j0 a5 (ol5,0k ‘5@.‘.1) Ol S Wgels ‘_,,.oﬂ Jle jgka

ol 00l gl





