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Neonatal jaundice due to hyperbilirubinemia is common, and most cases are benign. The irreversible outcome of brain
damage from kernicterus is rare (1 out of 100,000 infants) in high-income countries such as the United States, and there is
increasing evidence that kernicterus occurs at much higher bilirubin levels than previously thought. However, newborns
who are premature or have hemolytic diseases are at higher risk of kernicterus. It is important to evaluate all newborns for
risk factors for bilirubin-related neurotoxicity, and it is reasonable to obtain screening bilirubin levels in newborns with risk
factors. All newborns should be examined regularly, and bilirubin levels should be measured in those who appear jaundiced.
The American Academy of Pediatrics (AAP) revised its clinical practice guideline in 2022 and reconfirmed its recommendation
for universal neonatal hyperbilirubinemia screening in newborns 35 weeks' gestational age or greater. Although universal
screening is commonly performed, it increases unnecessary phototherapy use without sufficient evidence that it decreases
the incidence of kernicterus. The AAP also released new nomograms for initiating phototherapy based on gestational age
at birth and the presence of neurotoxicity risk factors, with higher thresholds than in previous guidelines. Phototherapy
decreases the need for an exchange transfusion but has the potential for short- and long-term adverse effects, including
diarrhea and increased risk of seizures. Mothers of infants who develop jaundice are also more likely to stop breastfeeding,
even though discontinuation is not necessary. Phototherapy should be used only for newborns who exceed thresholds rec-
ommended by the current AAP hour-specific phototherapy nomograms. (Am Fam Physician. 2023;107(5):525-534. Copyright
© 2023 American Academy of Family Physicians.)

More than two-thirds of newborns develop
jaundice, the clinical manifestation of hyperbil-
irubinemia, and most cases are physiologic and
benign.! In healthy newborns, unconjugated
bilirubin, a lipid-soluble breakdown product
of heme, transiently elevates during days 2 to 5
after delivery due to the turnover of fetal eryth-
rocytes.” The liver conjugates the bilirubin into a

increase enterohepatic circulation (e.g., pyloric
stenosis).? Conjugated hyperbilirubinemia is
uncommon, occurring in about one in 2,500
infants.** Conjugated or direct bilirubin levels
of 5 mg per dL (85.5 pmol per L) or greater are
likely due to cholestatic causes including bil-
iary atresia, while lesser elevations are seen in
the setting of metabolic causes, hemolysis, and

water-soluble form that can be excreted via urine  infections.**”
and stool. Bilirubin levels usually return to nor-
mal over one to three weeks without intervention
or adverse effects.>?

Several conditions increase bilirubin beyond
normal physiologic levels. Pathologic causes
of unconjugated hyperbilirubinemia include
metabolic conditions (e.g., hypothyroidism),
conditions that increase bilirubin production
(e.g., cephalohematoma), and conditions that
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In 2022, the American Academy of Pediatrics released
new nomograms for initiating phototherapy, with higher
bilirubin thresholds than previous guidelines.

Although previous versions of the American Academy of
Pediatrics guideline included East Asian race as a risk fac-
tor for severe hyperbilirubinemia and Black race as a factor
associated with decreased risk, the 2022 update removed
these statements. Use of racial categories has not been
associated with decreased kernicterus rates and may be
associated with harms.

[ This clinical content conforms to AAFP cri-
teria for CME. See CME Quiz on page 458.
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Evidence

Clinical recommendation rating Comments

Examine all newborns for jaundice and signs of acute bilirubin encephalopathy at © Observational data and con-
least every 12 hours from birth until hospital discharge. Do not use visual assess- sensus guidelines

ment alone to diagnose hyperbilirubinemia. Obtain objective measurements of

bilirubin in newborns who appear jaundiced or with symptoms suggestive of

bilirubin toxicity.4202*

The American Academy of Pediatrics recommends universal screening of new- C Consensus guidelines in
borns > 35 weeks' gestational age with total serum bilirubin or transcutaneous the absence of data on
bilirubin at 24 to 48 hours of life or before hospital discharge if occurring earlier. patient-oriented outcomes
The 2022 American Academy of Pediatrics neonatal hyperbilirubinemia guide- © Consensus guidelines

line provides hour-specific thresholds for initiation of phototherapy based on

gestational age and the presence or absence of neurotoxicity risk factors. Employ

phototherapy only for infants exceeding treatment threshold.*

Newborns should breastfeed at least eight to 12 times per day, and breastfeeding © Observational data and con-

support is important in the care of newborns with jaundice. Phototherapy may be
interrupted briefly (up to 30 minutes at a time) to promote breastfeeding.*#"48

sensus guidelines

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-oriented
evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https://www.aafp.org/afpsort.

Neurotoxicity

Rarely, bilirubin crosses the blood-brain barrier and can
cause serious consequences. One study performed in Can-
ada found that acute bilirubin encephalopathy occurs in
approximately 1 out of 10,000 infants.® Symptoms include
lethargy, hypotonia or hypertonia, back and neck arch-
ing, irritability, and high-pitched crying.*® Acute bilirubin
encephalopathy fully resolves in most cases but can prog-
ress to kernicterus.*"

Kernicterus describes the irreversible, chronic effects
of bilirubin toxicity."! It occurs in approximately 1 out of
100,000 infants in high-income countries and presents as
cerebral palsy, hearing loss, gaze paralysis, dental dyspla-
sia, and developmental disability.!*** Because of the serious
and irreversible sequelae, it is important to be aware of risk
factors for neurotoxicity and routinely examine newborns
for jaundice.

RISK FACTORS

Neurotoxicity risk factors are conditions that increase
the ability of bilirubin to cross the blood-brain barrier
(Table 1).**'° Prematurity, hemolytic disease of the new-
born (HDN), and glucose-6-phosphate dehydrogenase
(G6PD) deficiency are the most common risk factors.'>!
Newborns who develop neurologic sequelae of hyperbili-
rubinemia usually have at least two neurotoxicity risk fac-
tors."” There is no clear correlation between bilirubin level
alone and the risk of developing neurotoxicity.'*'®

PREVENTION
HDN occurs when maternal antibodies to erythro-
cyte antigens cross into the fetal bloodstream and attack

526 American Family Physician

www.aafp.org/afp

erythrocytes. HDN most commonly occurs in the setting
of blood group or Rh(D) incompatibility and is diagnosed
with a positive direct antiglobulin test result.”” Obtaining
ABO blood group, Rh(D) status, and anti-erythrocyte anti-
body screening in all pregnant patients can identify infants
at risk of HDN. The incidence of HDN has decreased sub-
stantially since the introduction of Rh (D) immune glob-
ulin. All pregnant patients who are Rh(D) negative should
receive Rhy (D) immune globulin at 28 weeks’ gestation to
lower the risk of HDN.*

TABLE 1

Neurotoxicity Risk Factors

Gestational age < 38 weeks (risk increases with the degree
of prematurity)

Hemolytic disease of the newborn (positive direct anti-
globulin test in setting of blood group, Rh(D), or other
minor red cell antigen incompatibility)

Glucose-6-phosphate dehydrogenase deficiency

Other hemolytic conditions: red cell enzyme deficien-
cies (e.g., pyruvate kinase deficiency), red cell membrane
defects (e.g., hereditary spherocytosis)

Albumin < 3 g per dL (30 g per L)
Sepsis

Asphyxia

Clinical instability in the past 24 hours
Acidosis

Note: Listed in order of importance.

Information from references 1, 2, 4, and 10.
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NEONATAL HYPERBILIRUBINEMIA

Identifying G6PD deficiency is a challenge. A family his-
tory of G6PD is helpful if present, but many affected infants
will not have a family history. Universal screening for G6PD
deficiency may be cost-effective in identifying infants at
higher risk of bilirubin-induced neurotoxicity."

Diagnosing Hyperbilirubinemia

EXAMINATION

All newborns should be examined for jaundice and signs of
acute bilirubin encephalopathy (Table 2°) at least every 12
hours from birth until hospital discharge. It is important to
recognize that jaundice may not be as apparent in infants
with darker skin tones. In addition to examining the skin,
the physician should assess for yellowing of mucous mem-
branes (e.g., under the tongue) and scleral icterus." Jaundice
in the first 24 hours of life is often a sign of hemolysis.* How-
ever, visual assessment alone should not be used to diagnose
hyperbilirubinemia. Objective measurements of bilirubin
should be obtained in newborns who appear to be jaundiced
or have symptoms suggestive of bilirubin toxicity.***

A newborn’s racial or ethnic group should not be used to
assess the risk of hyperbilirubinemia. Although the Ameri-
can Academy of Pediatrics (AAP) previously included East
Asian race as a risk factor for severe hyperbilirubinemia and
Black race as a factor associated with decreased risk, their
updated 2022 guideline on neonatal hyperbilirubinemia did
not include race. The use of racial categories to assess hyper-
bilirubinemia risk has not been associated with decreased
kernicterus rates and may be associated with harms.?

BILIRUBIN MEASUREMENT

Total serum bilirubin (TSB) and transcutaneous bilirubin
(TcB) are options for objective bilirubin measurement. TcB
correlates with TSB at lower levels across diverse, multi-
ethnic populations; however, TcB values of 15 mg per dL

TABLE 2

Stages of Acute Bilirubin Encephalopathy

Stage Signs

Early Sleepiness or decreased alertness,
poor sucking and feeding, hyperreflexia,

hypotonia

Intermediate  Stupor, irritability, hypertonia, back and

neck arching, high-pitched crying

Advanced Coma, pronator spasm of upper extremi-

ties, inability to feed, apnea

Information from reference 9.
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(256.6 pmol per L) or greater or within 3 mg per dL (51.3
umol per L) of the phototherapy threshold should be con-
firmed with a TSB measurement.>**?>** Assessing TcB
decreases the need for a blood draw by more than one-
third, therefore mitigating the small risks of infection and
anemia associated with blood draws and avoiding the costs
of serum testing.”?¢

CONJUGATED AND DIRECT BILIRUBIN

Many laboratories report conjugated or direct bilirubin lev-
els when performing a TSB measurement. A conjugated or
direct (not total) bilirubin level of 5 mg per dL or greater is
likely to represent cholestasis, and urgent consultation with
a pediatric gastroenterologist is reccommended.*® However,
a single mild elevation (less than 2 mg per dL [34.2 umol
per L]) of conjugated or direct bilirubin is unlikely to rep-
resent cholestasis from biliary atresia or other causes.®’
Physicians should instead consider and evaluate for condi-
tions that elevate conjugated and unconjugated bilirubin,
notably HDN and sepsis, and repeat testing in several days
to two weeks if a cause is not identified. If the conjugated
or direct bilirubin level continues to increase, cholestasis is
more likely.

Screening Recommendations

The goal of screening for neonatal hyperbilirubinemia is
to decrease the incidence of bilirubin toxicity while mini-
mizing undue harm.* However, developing evidence-based
screening recommendations for use in high-income coun-
tries like the United States has been challenging because of
the exceedingly low incidence of kernicterus, the primary
patient-oriented outcome. No current screening test reliably
identifies all newborns who will develop kernicterus.®

Universal screening for neonatal hyperbilirubinemia
decreases emergency department visits for jaundice.”” In
2022, the AAP reconfirmed its recommendation for uni-
versal screening of newborns 35 weeks’ gestational age or
greater using TSB or TcB at 24 to 48 hours of life or before
hospital discharge if occurring sooner.* The Canadian Pae-
diatric Society recommends universal screening during the
first 72 hours of life.?

In an archived statement from 2009, the U.S. Preventive
Services Task Force cites insufficient evidence that universal
screening affects rates of kernicterus.’ The National Insti-
tute for Health and Care Excellence recommends measuring
bilirubin only in newborns appearing jaundiced on exam-
ination.” Screening all newborns for neonatal hyperbiliru-
binemia, regardless of risk, increases rates of phototherapy,
sometimes inappropriately. One large retrospective cohort
study showed that only 56% of newborns who received pho-
totherapy had a bilirubin level exceeding the recommended
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threshold from the then-current 2004 AAP guideline.”
There are also substantial costs to consider. The number
needed to screen to prevent one case of kernicterus is esti-
mated at 128,000 newborns, and the approximate cost to
prevent that one case is $5.7 to $9.2 million.***

Despite conflicting guidelines on universal screening and
limited evidence for patient-oriented outcomes, evaluating
all newborns for neurotoxicity risk factors is important. It is
reasonable to, at a minimum, obtain bilirubin levels in new-
borns at risk. Universal screening for neonatal hyperbiliru-
binemia, as recommended by the AAP, is common in the
United States and can be considered while acknowledging
the risks of overtreatment.

SCREENING IN SPECIAL CIRCUMSTANCES

Jaundice in newborns with HDN often presents earlier,
sometimes in the first 24 hours after delivery. Newborns
born to mothers who are blood group O, are Rh(D) neg-
ative, had a positive anti-erythrocyte antibody screening
result during pregnancy, or have unknown results should
have ABO blood group, Rh(D) status, and direct antiglobu-
lin tests as soon as possible after birth via cord or peripheral
blood. Obtaining TcB measurement six hours after delivery
in newborns who have positive results on direct antiglobu-
lin testing helps determine whether they need photother-
apy within 24 hours of delivery.*? Infants with a bilirubin
level of less than 3 mg per dL at six hours of life are highly
unlikely to require phototherapy before 24 hours of life,
whereas infants with a bilirubin level of 5.3 mg per dL [90.6
pmol per L] or higher are likely to need phototherapy and
require ongoing, frequent bilirubin measurement.*> New-
borns who test positive only for anti-Rh(D) antibodies and
were born to mothers who received Rh (D) immune globu-
lin are not considered to have a positive direct antiglobulin
test result.*

Next Steps

After assessing bilirubin levels, the difference between the
measured bilirubin level and the hour-specific photother-
apy threshold should be calculated to determine when to
reevaluate an infant and repeat bilirubin measurements.**
Newborns with a smaller difference between measured bil-
irubin level and phototherapy threshold require more fre-
quent follow-up. Online tools, including PediTools (https://
peditools.org/bili2022) and BiliTool (https://bilitool.org),
provide phototherapy thresholds, calculate the differ-
ence between measured bilirubin level and phototherapy
threshold, and display recommendations. These tools have
been updated to reflect the 2022 AAP guideline. Figure 1
summarizes an approach to the care of newborns with
hyperbilirubinemia.**
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Phototherapy

Phototherapy is the first-line treatment for neonatal hyper-
bilirubinemia. Absorbed light converts unconjugated bili-
rubin to lumirubin, one of its structural isomers. Lumirubin
is then directly excreted via urine or stool, thereby bypass-
ing the need for conjugation in the liver.** Guidelines do not
recommend direct or indirect sunlight as a reliable or safe
treatment option.**

INITIATION

The AAP neonatal hyperbilirubinemia guideline provides
hour-specific thresholds for initiation of phototherapy
based on gestational age and the presence or absence of neu-
rotoxicity risk factors.* Newborns of younger gestational
age and newborns with neurotoxicity risk factors have lower

FIGURE 1

Bilirubin levels obtained for jaundice
on examination or screening

'

TcB

!

TcB > 15 mg per dL (256.6

TSB Yes pmol per L) or within 3 mg
per dL (51.3 ymol per L) of
l phototherapy threshold?

TSB exceeds hour-specific
phototherapy threshold No
based on gestational age and
presence of neurotoxicity
risk factors (Table 1)?
l No

lYes

Start Signs of acute bilirubin
intensive encephalopathy (Table 2)?
phototherapy
Yes No
\
Emergently Follow up based on the dif-

ference between measured

bilirubin and phototherapy

threshold at time of mea-
surement (Table 3)

prepare for and
start exchange
transfusion

TcB = transcutaneous bilirubin; TSB = total serum bilirubin.

Diagnosis of neonatal hyperbilirubinemia.

Information from references 4 and 33.
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thresholds for initiating phototherapy.* The phototherapy
thresholds in the 2022 AAP guideline are modestly higher
than in the 2004 guideline due to evidence that neurotox-
icity occurs at bilirubin levels much higher than previously
thought.»*!>!¢ The decision to start phototherapy is typically
based on the TSB level.

METHODS

Traditional methods for phototherapy, including fluores-
cent and halogen bulbs, and newer methods, including LED
and fiber-optic sources, are equally effective in lowering bil-
irubin levels, with no difference in the duration of photo-
therapy required or the need for exchange transfusion.**?’
Treatment is more effective when more skin is exposed and
the light source is closer to the newborn.

Intensive phototherapy is defined as light in the blue-
green spectrum (460 to 490 nm) with an irradiance of at
least 30 uW per cm? per nm based on the distance of the
light from the newborn. Specific recommendations on dis-
tance vary by modality and manufacturer.**’

Phototherapy is often completed in the hospital, but
home phototherapy with an LED-based device is an option
for certain newborns who require phototherapy after dis-
charge.* Table 3 lists criteria for home phototherapy.*

RISKS
Phototherapy decreases the need for an exchange transfu-
sion but has not been shown to decrease the incidence of
kernicterus.!® Short-term risks of phototherapy include
temperature instability, diarrhea, and physical separation of
the newborn from the parents. Treatment may also prolong
hospitalization.?®

Long-term adverse effects include an increased risk of sei-
zures, especially in males, at a rate of 2 to 7 per 1,000 new-
borns treated.”**” Although data are conflicting, there may
also be a small increased risk of cancers, including leukemia,
renal cancer, and hepatic cancer, at a rate of 1 per 10,000
newborns treated.*** These risks highlight the importance
of initiating phototherapy only in newborns who exceed
the 2022 AAP thresholds. Subthreshold phototherapy is not
recommended.*

LABORATORY TESTING AT THE INITIATION

OF PHOTOTHERAPY

Newborns with a known hemolytic process or other neu-
rotoxicity risk factor and those requiring phototherapy
before 48 hours of life should have laboratory testing at
the initiation of phototherapy, including a complete blood
count, direct antiglobulin test if not already obtained,
and a G6PD concentration.****¢ End-tidal carbon monox-
ide level is also helpful, if available, because higher levels
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TABLE 3

Criteria for Home Phototherapy in Newborns

> 38 weeks' gestational age
> 48 hours of age

Newborn is clinically well with appropriate weight loss
(no more than 10% of birth weight) and output (hum-
ber of voids and stools in 24 hours equivalent to age of
newborn in days)

No known neurotoxicity risk factors
No previous phototherapy

Total serum bilirubin no more than 1 mg per dL (17.1 ymol
per L) greater than the phototherapy threshold for age in
hours*

LED-based phototherapy device is available to bring
home the same day

Ability to check total serum bilirubin daily after starting
phototherapy

LED = light-emitting diode.

*—|f the total serum bilirubin level increases and is =2 1 mg per dL
higher than phototherapy threshold on recheck, inpatient photo-
therapy is recommended

Information from reference 4.

can identify newborns with hemolysis due to causes other
than HDN.#

Other testing can be deferred when initiating photother-
apy in newborns 48 hours or older without known hemoly-
sis. Almost all such newborns have a normal evaluation.*®

ONGOING LABORATORY TESTING DURING
PHOTOTHERAPY

Ongoing TSB monitoring is indicated during phototherapy.
A repeat TSB level should be obtained in most newborns no
more than 12 hours after starting phototherapy.* However,
TSB should be obtained four to six hours after initiating
phototherapy in newborns with known or suspected hemo-
lysis or other neurotoxicity risk factors.**

Bilirubin levels should decrease by 0.5 mg per dL
(8.6 umol per L) per hour in the first hours after initiation
of phototherapy.** If bilirubin is not decreasing as expected
or is increasing despite treatment, hemolysis should be sus-
pected and additional laboratory studies obtained if not
already done.?**¢

FEEDING DURING PHOTOTHERAPY

Newborns should breastfeed at least eight to 12 times per
day, and breastfeeding support is important in the care
of newborns with jaundice.* Phototherapy may be inter-
rupted briefly (up to 30 minutes at a time) to promote
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FIGURE 2

TSB exceeds hour-specific phototherapy
threshold, initiating intensive phototherapy

TSB exceeds exchange transfusion threshold?

lNo Yes

Signs of acute bilirubin
encephalopathy (Table 2)?

No Yes

TSB within 2 mg per dL
(34.2 umol per L) of exchange
transfusion threshold?

lNo lves

Newborn > 48 hours of Escalation of care:
age, no known hemolysis, Transfer to NICU; obtain urgent testing
and no kn.own neurotox- (direct or conjugated bilirubin level, DAT,
icity risk factors? G6PD concentration, albumin level, CBC,

| chemistry panel, blood typing and cross-
matching, end-carbon monoxide level if

lNO lYeS available); repeat TSB every 2 hours
Obtain CBC, DAT, G6PD Reasonable to defer |
concentration, end- additional tests l l
b ide level if ithi
carbon monoxice fevet| Repeat TSB within TSB > 2 mg per dL TSB exceeds
available 12 hours
) less than exchange exchange trans-
Repeat TSB 'T 4to 6 hours transfusion threshold fusion threshold
| ! Voo
l Continue phototherapy ~ Emergently prepare for and start exchange transfusion:
Bilirubin increasing, or decreas- until TSB is > 2 mg per Consult neonatologist and transfer to NICU
ing by less than 0.5 mg per dL ell e e e piote- Obtain urgent testing: direct or conjugated bilirubin

(8.6 umol per L) per hour? therapy threshold level, DAT, G6PD concentration, CBC, albumin level,

chemistry panel, blood typing and crossmatching,
end-carbon monoxide level if available

lNo l\(es Start intravenous hydration
Concern for hemolysis: Continue phototherapy
Obtain DAT and other tests until TSB is = 2 mg per
if not already completed, dL less than the photo-
evaluate if meeting criteria therapy threshold

for escalation of care or
exchange transfusion

CBC = complete blood count; DAT = direct antiglobulin testing; G6PD = glucose-6-phosphate dehydrogenase; NICU = neonatal intensive care
unit; TSB = total serum bilirubin.

Escalation of care in newborns with hyperbilirubinemia.

Information from references 4, 34, and 46.
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breastfeeding.”” However, mothers of newborns who develop
jaundice are more than twice as likely to stop breastfeeding
by one month of age compared with mothers of newborns
without jaundice, and positive interaction and encourage-
ment from health care professionals is one of the strongest
predictors of ongoing breastfeeding.***

Newborns with hyperbilirubinemia due to suboptimal
breast milk intake, as evidenced by weight loss of greater
than 10% of birthweight or decreased urine and stool out-
put, may benefit from supplementation to promote bilirubin
excretion and shorten phototherapy duration. Supplementa-
tion with formula or expressed or donor breast milk should
be considered using shared decision-making between par-
ents and physicians.*

PHOTOTHERAPY DISCONTINUATION

Expert recommendations differ on when to stop photother-
apy, but it is reasonable to discontinue when the TSB is at
least 2 mg per dL less than the treatment threshold at pho-
totherapy initiation.*** Infants who develop signs of acute
bilirubin encephalopathy, regardless of bilirubin levels,
should continue phototherapy and be referred for exchange
transfusion.*

Escalation of Care

Newborns within 2 mg per dL of the exchange transfusion
threshold should immediately receive additional evaluation
and treatment, including consultation with a neonatologist
and transfer to the neonatal intensive care unit.* Phototherapy
should begin before the transfer, if not already initiated, along
with intravenous hydration. Urgent laboratory testing should
include TSB and direct or conjugated bilirubin level, direct
antiglobulin test, complete blood count, albumin level, chem-
istry panel, blood typing and crossmatching, G6PD concen-
tration, and end-tidal carbon monoxide level if available. The
TSB level should be monitored every two hours until the bili-
rubin decreases to at least 2 mg per dL less than the exchange
transfusion threshold or a transfer of care is achieved.*

EXCHANGE TRANSFUSION
Emergent exchange transfusion is recommended for new-
borns exceeding the exchange transfusion threshold or
with signs of acute bilirubin encephalopathy.* Exchange
transfusion involves slowly replacing the newborn’s blood
with donor red blood cells to remove bilirubin and antibod-
ies that may be causing hemolysis.*” Exchange transfusion
effectively lowers bilirubin, but it is unclear if it decreases
rates of acute bilirubin encephalopathy or kernicterus
because they already occur so rarely.

The procedure should be performed in a neonatal inten-
sive care unit because more than 10% of newborns will have

May 2023 + Volume 107, Number 5
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a complication, including infection, electrolyte imbalances,
transfusion reactions, thrombosis, thrombocytopenia,
necrotizing enterocolitis, or death.** The mortality rate in
newborns without hemolysis is 3 to 4 per 1,000 newborns
treated and may be as high as 1% to 3% in newborns with
hemolysis.*>*" Figure 2 summarizes phototherapy, escala-
tion of care, and exchange transfusion.***4¢

Follow-Up After Discharge

NEWBORNS NOT TREATED WITH PHOTOTHERAPY

All newborns should be discharged with a clear follow-up
plan (Table 4*). Newborns who have not previously received
phototherapy or objective bilirubin assessment can follow
up in one or two days.»® If a predischarge bilirubin level
is available, the difference between the measured bilirubin
level and the hour-specific phototherapy threshold is calcu-
lated to guide the follow-up plan.**

At the follow-up visit, assessment should include the
newborn’s weight (less than 10% weight loss from birth
is expected), feeding (goal of eight to 12 feeds per day),
urine and stool output (number of voids and stools per
day should roughly correlate with newborn’s age in days;
stools should be transitioning from meconium to yellow
and seedy), and screening for symptoms of bilirubin tox-
icity.* Repeat bilirubin measurement is not needed at fol-
low-up if the newborn is doing well clinically, has not been
treated with phototherapy, and is at low risk of developing
hyperbilirubinemia.

NEWBORNS TREATED WITH PHOTOTHERAPY

TSB is typically measured at follow-up in newborns treated
with phototherapy who require repeat bilirubin assessment.
TcB assessment is also reasonable if it has been at least
24 hours since phototherapy discontinuation.*** Table 5
lists follow-up recommendations after phototherapy.**>%
Keeping the newborn in the hospital to repeat bilirubin
measurement is not necessary.”

PROLONGED JAUNDICE

Further evaluation is needed for breastfed newborns
who appear jaundiced at three to four weeks of age and
formula-fed newborns who appear jaundiced at two weeks
of age. The initial step is measuring direct or conjugated bil-
irubin level to assess for cholestasis.

Physicians should also review newborn screening results
for genetic and metabolic causes of jaundice.* Breastfed new-
borns with prolonged jaundice despite appropriate weight
gain and stool and urine output likely have an inborn error
of metabolism affecting bilirubin conjugation, commonly
called breast milk jaundice. These newborns can continue to
breastfeed, and families should be educated that this type of
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TABLE 4

Flow Diagram for Infants During the Birth Hospitalization to Determine Postdischarge
Follow-up for Infants Who Have Not Received Phototherapy

Determine hour-specific phototherapy threshold
Start (TcB or TSB based on gestational age and presence of a known TSB at or above
measure in infant hyperbilirubinemia neurotoxicity risk factor the phototherapy
> 12 hours old) Measure TSB if TcB exceeds 3.0 mg/dL below the pho- threshold?
totherapy treatment threshold or if the TcB is > 15 mg/dL

Begin
phototherapy

Phototherapy threshold minus TcB or TSB Discharge recommendations
0.1-19mg/dL  Age < 24 hours Delay discharge, consider phototherapy, measure TSB in 4 to 8 hours
Age > 24 hours Measure TSB in 4 to 24 hours*
Options:

Delay discharge and consider phototherapy

Discharge with home phototherapy if all considerations in the
guideline are met

Discharge without phototherapy but with close follow-up
2.0 - 3.4mg/dL  Regardless of age or discharge time  TSB or TcB in 4 to 24 hours*

3.5-54mg/dL  Regardless of age or discharge time  TSB or TcB in 1 to 2 days

5.5-6.9mg/dL  Discharging < 72 hours Follow-up within 2 days; TcB or TSB according to clinical judgmentt
Discharging > 72 hours Clinical judgmentit

>7.0 mg/dL Discharging < 72 hours Follow-up within 3 days; TcB or TSB according to clinical judgmentt
Discharging > 72 hours Clinical judgmentt

TcB = transcutaneous bilirubin; TSB = total serum bilirubin.

*—Use clinical judgment and shared decision making to determine when to repeat the bilirubin measure within this 4 to 24 hour time window
t—Clinical judgment decisions should include physical examination, the presence of risk factors for the development of hyperbilirubinemia or
hyperbilirubinemia neurotoxicity risk factors, feeding adequacy, weight trajectory, and family support.

Reprinted with permission from Kemper AR, Newman TB, Slaughter JL, et al. Clinical practice guideline revision: management of hyperbilirubin-
emia in the newborn infant 35 or more weeks of gestation. Pediatrics. 2022;150(3).e2022058859.

jaundice is benign and self-resolving,

TABLE 5 typically by three months of age.***

Follow-up for Newborns Previously Receiving Phototherapy This article updates previous articles on
. . . this topic by Muchowski®*; Moerschel, et

Timing of phototherapy Discharge recommendations al.t and Porter and Dennis. 55

During birth hospitalization Data Sources: A PubMed search was

completed using the key terms neonatal
hyperbilirubinemia, neonatal jaundice,
and phototherapy. The search included
meta-analyses, randomized controlled
trials, clinical trials, and reviews. Also

Phototherapy before 48 hours of age Measure TSB in 12 to 24 hours
or in newborns with a positive direct

antiglobulin test result or other cause

of hemolysis

All other newborns requiring photo- Measure TSB or TcB in 1 or 2 days searched were the Cochrane database,
therapy during birth hospitalization DynaMed, and Essential Evidence Plus.
Search dates: January 18, 2021; August
After birth hospitalization (all newborns)  Follow up in 1 or 2 days, mea- 16, 2022; and March 3, 2023.
sure TSB or TcB based on clinical The opinions and assertions contained
judgment herein are the private views of the authors

and are not to be construed as official or

as reflecting the views of the U.S. Navy,

Information from references 4, 52, and 53. the U.S. Department of Defense, or the
U.S. government.

TcB = transcutaneous bilirubin; TSB = total serum bilirubin.
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