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Goals

m reduce the incidence of severe hyperbilirubinemia and bilirubin
encephalopathy

m  Mminimizing the risks of unintended harm such as maternal anxiety,
decreased breastfeeding, and unnecessary costs or treatment




Recommendations

1. Promote and support successful breastfeeding.

2. Establish nursery protocols for the identification and evaluation of

hyperbilirubinemia.

3. Measure the total serum bilirubin (TSB) or transcutaneous bilirubin (TcB) level

on infants jaundiced in the first 24 hours.




Recommendations

4. Recognize that visual estimation of the degree of jaundice can lead to

errors, particularly in darkly pigmented infants.
5. Interpret all bilirubin levels according to the infant’s age in hours

6. Recognize that infants at less than 38 weeks’ gestation, particularly those
who are breastfed, are at higher risk of developing hyperbilirubinemia and

require closer surveillance and monitoring.




Recommendations

/. Perform a systematic assessment on all infants before discharge for the risk of

severe hyperbilirubinemia.
8. Provide parents with written and verbal information about newborn jaundice.

9. Provide appropriate follow-up based on the time of discharge and the risk

assessment.

10. Treat newborns, when indicated, with phototherapy or exchange transfusion.
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PRIMARY PREVENTION

the AAP recommends breastfeeding for all healthy

term and nearterm newborns




RECOMMENDATION 1.0: Clinicians should advise mothers to nurse their

infants at least 8 to 12 times per day for the first several days

RECOMMENDATION 1.1: The AAP recommends against routine
supplementation of nondehydrated breastfed infants with water or dextrose

water




SECONDARY PREVENTION

1. Blood typing

RECOMMENDATION 2.0: Clinicians should perform ongoing
systematic assessments during the neonatal period for the

risk of an infant developing severe hyperbilirubinemia.




RECOMMENDATION 2.1: All pregnant women should be tested for ABO and Rh (D) blood types and have

a serum screen for unusual isoimmune antibodies.

RECOMMENDATION 2.1.1: If a mother has not had prenatal blood grouping or is Rh-negative, a direct
antibody test (or Coombs’ test), blood type, and an Rh (D) type on the infant’s (cord) blood are strongly

recommended.

RECOMMENDATION 2.1.2: If the maternal blood is group O, Rh-positive, it is an option to test the cord
blood for the infant’s blood type and direct antibody test, but it is not required provided that there is

appropriate surveillance, risk assessment before discharge, and follow-up



2. Clinical assessment

RECOMMENDATION 2.2: Clinicians should ensure that all infants are
routinely monitored for the development of jaundice, and nurseries should
have established protocols for the assessment of jaundice. Jaundice should
be assessed whenever the infant’s vital signs are measured but no less

than every 8 to 12 hours

RECOMMENDATION 2.2.1: Protocols for the assessment of jaundice should
include the circumstances in which nursing staff can obtain a TcB level or

order a TSB measurement



3.Laboratory Evaluation

m RECOMMENDATION 3.0: A TcB and/or TSB measurement should be
performed on every infant who is jaundiced in the first 24 hours after
birth and timing of a repeat TSB measurement will depend on the zone in

which the TcB or TSB falls

m RECOMMENDATION 3.1: A TcB and/or TSB measurement should be

performed if the jaundice appears excessive for the infant’s age

m RECOMMENDATION 3.2: All bilirubin levels should be interpreted

according to the infant’s age in hours




TABLE 1. Laboratory Evaluation of the Jaundiced Infant of 35 or More Weeks’ Gestation

Indications

Assessments

Jaundice in first 24 h
Jaundice appears excessive for infant’s age
Infant receiving phototherapy or TSB rising
rapidly (ie, crossing percentiles
[Fig 2]) and unexplained by history
and physical examination

TSB concentration approaching exchange levels
or not responding to phototherapy
Elevated direct (or conjugated) bilirubin level

Jaundice present at or beyond age 3 wk, or
sick infant

Measure TcB and/or TSB

Measure TcB and/or TSB

Blood type and Coombs’ test, if not obtained
with cord blood

Complete blood count and smear

Measure direct or conjugated bilirubin

It is an option to perform reticulocyte count,
G6PD, and ETCO,, if available

Repeat TSB in 4-24 h depending on infant’s
age and TSB level

Perform reticulocyte count, G6PD, albumin,
ETCO,, if available

Do urinalysis and urine culture. Evaluate for
sepsis if indicated by history and physical
examination

Total and direct (or conjugated) bilirubin
level

If direct bilirubin elevated, evaluate for
causes of cholestasis

Check results of newborn thyroid and
galactosemia screen, and evaluate infant
for signs or symptoms of hypothyroidism
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4.Cause of Jaundice

RECOMMENDATION 4.1: The possible cause of jaundice should be sought in an
infant receiving phototherapy or whose TSB level is rising rapidly (ie, crossing

percentiles [Fig 2]) and is not explained by the history and physical examination

RECOMMENDATION 4.1.1: Infants who have an elevation of direct-reacting or
conjugated bilirubin should have a urinalysis and urine culture. Additional
laboratory evaluation for sepsis should be performed if indicated by history and

physical examination



m RECOMMENDATION 4.1.2: Sick infants and those who are jaundiced at or beyond
3 weeks should have a measurement of total and direct or conjugated bilirubin to

identify cholestasis . The results of the newborn thyroid and galactosemia screen

should also be checked in these infants

m RECOMMENDATION 4.1.3: If the direct-reacting or conjugated bilirubin level is

elevated, additional evaluation for the causes of cholestasis is recommended




m RECOMMENDATION 4.1.4: Measurement of the glucose-6-phosphate
dehydrogenase (G6PD) level is recommended for a jaundiced infant who is
receiving phototherapy and whose family history or ethnic or geographic
origin suggest the likelihood of G6PD deficiency or for an infant in whom

the response to phototherapy is poor




m RECOMMENDATION 5.1: Before discharge, every newborn should be
assessed for the risk of developing severe hyperbilirubinemia, and all
nurseries should establish protocols for assessing this risk. Such
assessment is particularly important in infants who are discharged

before the age of 72 hours




m RECOMMENDATION 5.1.1: The AAP recommends 2 clinical options
used individually or in combination for the systematic assessment of
risk: predischarge measurement of the bilirubin level using TSB or TcB
and/or assessment of clinical risk factors. Whether either or both

options are used, appropriate follow-up after discharge is essential




TABLE 2. Risk Factors for Development of Severe Hyperbil-
irubinemia in Infants of 35 or More Weeks” Gestation (in Approx-
imate Order of Importance)

Major risk factors
Predischarge TSB or TcB level in the high-risk zone (Fig 2)2°-31
Jaundice observed in the first 24 h=3°
Blood group incompatibility with positive direct antiglobulin
test, other known hemolytic disease (eg, G6PD deficiency),
elevated ETCO_
Gestational age 35-36 wk39-40
Previous sibling received phototherapy“©-4!
Cephalohematoma or significant bruising>*
Exclusive breastfeeding, particularly if nursing is not going
well and weight loss is excessive®7-40
East Asian race3°*
Minor risk factors
Predischarge TSB or TcB level in the high intermediate-risk
zone25.31
Gestational age 37—-38 wk39-40
Jaundice observed before discharge?®
Previous sibling with jaundice?©-4!
Macrosomic infant of a diabetic mother*243
Maternal age =25 y3°
Male gender32-40
Decreased risk (these factors are associated with decreased risk of
significant jaundice, listed in order of decreasing importance)
TSB or TcB level in the low-risk zone (Fig 2)25-3!
Gestational age =41 wk3?
Exclusive bottle feeding3°-40
Black race=%*
Discharge from hospital after 72 h0-44

* Race as defined by mother’s description.
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Minor risk factors
Predischarge TSB or TcB level in the high intermediate-risk
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5.Hospital Policies and Procedures

m RECOMMENDATION 6.1: All hospitals should provide written and
verbal information for parents at the time of discharge, which should
include an explanation of jaundice, the need to monitor infants for

jaundice, and advice on how monitoring should be done




o.Follow-up

m RECOMMENDATION 6.1.1: All infants should be examined by a qualified
health care professional in the first few days after discharge to assess
infant well-being and the presence or absence of jaundice. The timing and
location of this assessment will be determined by the length of stay in the
nursery, presence or absence of risk factors for hyperbilirubinemia (Table 2

and Fig 2), and risk of other neonatal problems




Timing of Follow-up

RECOMMENDATION 6.1.2: Follow-up should be provided as

follows:
Infant Discharged Should Be Seen by Age
Before age 24 h 72 h
Between 24 and 47.9 h 96 h

Between 48 and 72 h 120 h




m RECOMMENDATION 6.1.3: If appropriate follow-up cannot be ensured
in the presence of elevated risk for developing severe
hyperbilirubinemia, it may be necessary to delay discharge either until
appropriate follow-up can be ensured or the period of greatest risk

has passed (72-96 hours)




m  RECOMMENDATION 6.1.4: The follow-up assessment should include
the infant’s weight and percent change from birth weight, adequacy

of intake, the pattern of voiding and stooling, and the presence or

absence of jaundice




7. TREATMENT
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[reatment
Use intensive phototherapy and/or exchange transfusion as indicated in Figs 3 and 4 (see
Appendix 2 for details of phototherapy use)

Laboratory tests
TSB and direct bilirubin levels

Blood type (ABO, Rh)

Direct antibody test (Coombs’)

Serum albumin

Complete blood cell count with differential and smear for red cell morphology

Reticulocyte count

ETCO, (if available)

G6PD if suggested by ethnic or geographic origin or if poor response to phototherapy

Urine for reducing substances

[f history and/or presentation suggest sepsis, perform blood culture, urine culture, and
cerebrospinal fluid for protein, glucose, cell count, and culture




Interventions

If TSB =25 mg/dL (428 umol/L) or =20 mg/dL (342 umol/L) in a sick infant or infant <38 wk
gestation, obtain a type and crossmatch, and request blood in case an exchange transfusion is
necessary

In infants with isoimmune hemolytic disease and TSB level rising in spite of intensive
phototherapy or within 2-3 mg/dL (34-51 umol/L) of exchange level (Fig 4), administer
intravenous immunoglobulin 0.5-1 g/kg over 2 h and repeat in 12 h if necessary

If infant’s weight loss from birth is >12% or there is clinical or biochemical evidence of
dehydration, recommend formula or expressed breast milk. If oral intake is in question, give
intravenous fluids.

For infants receiving intensive phototherapy

Breastfeed or bottle-feed (formula or expressed breast milk) every 2-3 h

If TSB =25 mg/dL (428 umol/L), repeat TSB within 2-3 h

If TSB 20-25 mg/dL (342-428 umol/L), repeat within 3-4 h. If TSB <20 mg/dL (342 umol/L),
repeat in 4-6 h. If TSB continues to fall, repeat in 8-12 h

If TSB is not decreasing or is moving closer to level for exchange transfusion or the
TSB/albumin ratio exceeds levels shown in Fig 4, consider exchange transfusion (see Fig 4 for
exchange transfusion recommendations)

When TSB is <13-14 mg/dL (239 uwmol/L), discontinue phototherapy

Depending on the cause of the hyperbilirubinemia, it is an option to measure TSB 24 h after
discharge to check for rebound



m RECOMMENDATION 7.1.2: If the TSB is at a level at which exchange
transfusion is recommended (Fig 4) or if the TSB level is 25 mg/dL (428
mol/L) or higher at any time, it is a medical emergency and the infant
should be admitted immediately and directly to a hospital pediatric
service for intensive phototherapy. These infants should not be referred
to the emergency department, because it delays the initiation of

treatment




Serum Albumin Levels and the
Bilirubin/Albumin Ratio

m RECOMMENDATION 7.1.5: It is an option to measure the serum albumin
level and consider an albumin level of less than 3.0 g/dL as one risk factor

for lowering the threshold for phototherapy use

m RECOMMENDATION 7.1.6: If an exchange transfusion is being considered,
the serum albumin level should be measured and the bilirubin/albumin
(B/A) ratio used in conjunction with the TSB level and other factors in

determining the need for exchange transfusion




Acute Bilirubin Encephalopathy

m RECOMMENDATION 7.1.7: Immediate exchange transfusion is
recommended in any infant who is jaundiced and manifests the signs
of the intermediate to advanced stages of acute bilirubin
encephalopathy61,62 (hypertonia, arching, retrocollis, opisthotonos,

fever, highpitched cry) even if the TSB is falling




Outpatient Management of the
Jaundiced Breastfed Infant

m RECOMMENDATION 7.3: In breastfed infants who require phototherapy (Fig
3), the AAP recommends that, if possible, breastfeeding should be
continued. It is also an option to interrupt temporarily breastfeeding and
substitute formula. This can reduce bilirubin levels and/or enhance the
efficacy of phototherapy.In breastfed infants receiving phototherapy,
supplementation with expressed breast milk or formula is appropriate if the
infant’s intake seems inadequate, weight loss is excessive, or the infant

seems dehydrated.
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