Holy Cross Hospital Newborn Nursery Rotation

Topic #3 

Hyperbilirubinemia
Physiologic Causes of Newborn Unconjugated Hyperbilirubinemia:
· Physiologic jaundice

· Breast feeding jaundice

· Breast milk jaundice

Classic Physiologic Jaundice:
The classic description of physiologic jaundice is a rise in serum bilirubin from 1.5mg/dL in cord blood to 6mg/dL by day 3 of life, followed by a subsequent decline to normal (<1mg/dL) by day 10-12.  During this process, it is not unusual to see a rise up to 12-20mg/dL.  Physiologic jaundice can be influenced by race, ethnic group, feeding, gestational age, and family history.  A normal, but exaggerated, physiologic jaundice with bilirubin of 20-26mg/dL can be seen (but first you must r/o other problems), due to a relatively large bilirubin load and an immature liver with a transient inability to conjugate and excrete bilirubin.


When to worry - It may not be Physiologic Jaundice:

· There is an onset of clinical jaundice at <24 hrs of life.

· The rate of rise of bilirubin is >0.5mg/dL/hr

· There is a high serum bilirubin concentration, >20-26mg/dL

· The direct bilirubin is >2mg/dL (or conjugate, direct, bilirubin >10% of total bilirubin concentration.

Breast Feeding Jaundice:
Breast-feeding jaundice may be due to poor feeding due to poor latching on, an inexperienced mother and a lack of breast milk in the first 1-3 days of life.  These factors all contribute to relative starvation in breast-fed newborns.  This causes exaggerated weight loss, poor stooling, dehydration and subsequent bilirubin elevation.

Breast Milk Jaundice:
Breast milk jaundice is a prolonged clinical jaundice due to an as yet unidentified breast milk factor(s).  Jaundice with bilirubin elevation of 1-5mg/dL typically lasts about 3 weeks, but can persist up to 3 months.  This is an extension of physiologic jaundice.  It is not clear why some infants seem more susceptible to the influences of breast milk factor(s) than others.  As with all jaundice, the larger the initial pool of bilirubin (e.g. hematoma, poor feeding, and hemolysis), the greater the potential for jaundice and the longer the elevation of bilirubin will persist.

Pathologic (Hemolytic) Causes of Newborn Unconjugated Hyperbilirubinemia 

· ABO incompatibility

· Rh incompatibility

· G6PD (Glucose-6-phosphate dehydrogenase deficiency) Deficiency

· Galactosemia
ABO incompatibility:  

Maternal anti-A or anti-B IgG antibodies cross the placenta and act against the infant’s RBCs.  Mothers with A or B blood types produce IgM (rather than IgG) that cannot cross the placenta.  The combination of O/B appears to produce the greatest amount and the most protracted course of hemolysis.

Rh incompatibility: 

Rh-negative mothers receive a small transfusion of fetal Rh+ cells during pregnancy and delivery.  This stimulates the mother’s immune system to produce IgG antibody to the Rh+ cell antigen.  The most common Rh antigen involved in this process is the D antigen.  Continued or future exposure of the mother’s immune system to Rh+ cells just increases this response.  

IgG Anti Rh+Ag antibody crosses the placenta and acts upon fetal Rh+ cells causing hemolysis, hemolytic anemia and intrauterine hyperbilirubinemia.  In severely anemic cases, hydrops fetalis results.  The term “Erythroblastosis fetalis” refers to the large number of nucleated RBCs in the infant’s peripheral blood (evidence of a hyperactive bone marrow).  As noted above, most maternal sensitization results from intrapartum exposure to fetal blood, but fetomaternal hemorrhages can occur during abortion, miscarriage, invasive procedures, or unpredictably.  It is also possible to develop antibodies to other Rh antigens other than D antigen (e.g. C and E antigens), and even other erythrocyte antigens (e.g. Kell antigen).

RhoGAM: 

Rhogam, Rh (D) Immune Globulin (anti-D antibody), used to prevent the mother from becoming sensitized to the fetus’s Rh+ cells.  RhoGAM acts by suppressing the immune response of Rh-negative individuals to Rh-positive RBCs.  One dose of RhoGAM contains enough anti-Rho (D) to suppress the immune reaction of an Rh-negative individual to up to 15 ml of Rh+ RBCs. RhoGAM is generally given in the third trimester of pregnancy or immediately after delivery.  It can be given up to 72hrs after delivery and still be effective.  It should also be given to any Rh-negative woman of childbearing age who receives any Rh-positive RBCs or component such as platelets or granulocytes.  Severe Rh hemolytic disease is treated with transfusion of packed RBCs for anemia and double volume transfusion for hyperbilirubinemia.  In the initial acute period, severe and rapid hemolysis can occur.  During this period, phototherapy is generally not useful in treating the hyperbilirubinemia.  The presence of Rhogam in the infant’s circulation at the time of delivery may produce a positive Coomb’s test in the infant.

G6PD Deficiency:
G6PD Deficiency is an inherited disorder that is present in about 13% of African Americans.  Individuals of Mediterranean, Arabic and Asian ethnic groups have a high incidence of a similarly acting variant, G6PDB-.  G6PD is a necessary enzyme in the pentose phosphate pathway and is responsible for protecting the RBC from oxidant stress.  Without it, oxidants (metabolites of various drugs and fava beans) are able to cause red cell damage and hemolysis.  It is thought that oxidant stresses can occur as the result of a normal vaginal delivery in an infant with G6PD deficiency.  There is no current consensus of opinion as to the pathogenesis of G6PD associated hyperbilirubinemia in infants, including why some become jaundiced and some do not.  The actual level of activity of the enzyme in the G6PD deficient RBC is not directly correlated with the degree of hemolysis or the development of jaundice.  Strict avoidance of contact with triggers of hemolysis does not apparently prevent G6PD deficient infants from developing hyperbilirubinemia at a higher rate than non-deficient infants.  It may be that increased hemolysis and decreased bilirubin elimination together may contribute to hyperbilirubinemia in some of these infants.  The metabolism of unconjugated bilirubin may be modified in those G6PD deficient infants who become jaundiced.

Galactosemia:
Galactosemia is the result of a deficiency of galactose-1-phosphate uridyl transferase. Standard formulas and breast milk contain lactose (a form of galactose) that cannot be metabolized.  The accumulation of galactose-1-phosphate and galactose in a number of organs is destructive and the disease is fatal if untreated.  In particular, liver damage is severe with cholestasis and cirrhosis.  Elevated bilirubin (conjugated) is seen.  The diagnosis is made by the presence of urine-reducing substances (galactose) in the absence of urine glucose, i.e., a positive Clinitest (galactose), but a negative Clinistix (glucose). 

Essential Information in the History of an Infant with Hyperbilirubinemia:
· Birth History (term vs. preterm, risk factors for infection, EGA) 

· Maternal Blood type

· Infant Blood type

· Direct (Indirect) Coombs

· Feeding history (breast, bottle, frequency, latch/suck)

· Stooling, voiding

· Serial Hb/Hct and Reticulocyte counts (indicators of hemolysis)

· Family hx of hyperbilirubinemia or hemolytic disease (G6Pdef)

· Serial bilirubin measurements with Total and Direct components

· Rate of rise of bilirubin (>0.5mg/dL/hr is suggestive of hemolysis)

· Age in hours of onset (<24 hrs of age is suggestive of hemolysis)

· Daily weights, degree of weight loss after birth

· Clinical signs suggestive of sepsis or galactosemia.

Summary:
Unconjugated (indirect) hyperbilirubinemia in healthy, term infants is usually caused by classic physiologic jaundice, breast-feeding, or breast milk jaundice.  All three can coexist.  The AAP encourages the continued use of breast-feeding in healthy term newborns with hyperbilirubinemia, but does recognize that in some cases, supplemental feedings (formula or glucose water) or temporarily discontinuing breast-feeding may be appropriate.

Hemolytic causes of jaundice (Rh/ABO incompatibility, G6PD Deficiency) generally show a more severe and persistent hyperbilirubinemia with evidence of hemolysis.  In general, an early rise in bilirubin level (onset at less than 24 hours of age) is considered “pathologic” and is suggestive of hemolysis. Similarly, rapidly rising levels at 24-48 hours suggest pathology.  Phototherapy is initiated as noted below.

The following nomograms from the AAP Practice Guidelines for Hyperbilirubinemia (July 2004) are use for designation of risk of increasing bilirubin (Figure 1) and thresholds for phototherapy (Figure 2).

(From the AAP Guidelines July 2004)

    Figure 1 
Figure 2
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« 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 < 3.0g/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 (35-50mmol/L)
below those shown but home phototherapy should not be used in any infant with risk factors.
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