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Managing neonatal hyperbilirubinemia: An 
updated guideline
Andrew P. Chastain, MSPAS, PA-C; Anne L. Geary, MPAS, PA-C; Kevin M. Bogenschutz, DMS, PA-C

24 hours after birth is one of several major risk factors for 
severe hyperbilirubinemia. To aid clinicians in evaluating 
and treating neonatal hyperbilirubinemia and preventing 
kernicterus and lifelong neurologic complications, the 
American Academy of Pediatrics (AAP) has provided 
clinical practice guidelines since 1994.3,4 In late 2022, the 
AAP updated its guideline on managing newborn hyper-
bilirubinemia in infants born at 35 weeks gestation or later, 
and published an accompanying technical report, building 
on previous recommendations and framed by an additional 
14 years of new data.5,6

Key updates from the guideline include:
• Increased thresholds for initiating phototherapy or 
exchange transfusion.
• Guidance on when follow-up or repeated measurement 
of bilirubin should occur.
• Determination of when escalation of care is warranted.
• Risk assignment revision for developing significant 
hyperbilirubinemia (eliminating race and ethnicity as 
independent variables).5,7

PHYSIOLOGY OF NEONATAL JAUNDICE

Jaundice results from elevated levels of bilirubin, a waste 
product of senescent red blood cell (RBC) breakdown. 
Neonatal jaundice generally is divided into two types: 
physiologic and pathophysiologic jaundice. At the end of 
their 60 to 90 days of life, fetal hemoglobin (Hb F, which 
makes up 78% of all hemoglobin at birth) is broken down 
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More than 80% of all newborns exhibit some 
degree of jaundice during the first few weeks of 
life.1,2 For most, this jaundice is self-limiting and 

not related to a pathologic cause but rather linked to 
physiologic reduction in bilirubin conjugation and excre-
tion or increased production. For some, however, severe 
hyperbilirubinemia can lead to acute hyperbilirubinemia 
encephalopathy or kernicterus.3 Jaundice within the first 
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ABSTRACT

More than 80% of newborn infants experience jaundice 
as a result of elevated bilirubin during the first few weeks 
after birth. In most cases, hyperbilirubinemia is physiologic, 
but persistent and extreme elevations can lead to serious 
long-term complications, such as kernicterus. To avoid these 
complications and help clinicians in the successful assess-
ment, evaluation, and treatment of hyperbilirubinemia, the 
American Academy of Pediatrics updated its clinical practice 
guideline for neonatal hyperbilirubinemia. This article 
reviews the guideline and highlights significant updates, 
such as an elevation in the threshold for phototherapy and 
exchange transfusion, inclusion of gestational age, and 
removal of racially based norms.
Keywords: hyperbilirubinemia, neonatal, jaundice, guideline, 
pediatrics, phototherapy

Learning objectives

 Identify the risks of high serum bilirubin concentrations in a 
neonate.

 Differentiate physiologic jaundice from pathologic jaundice.
 Apply a management plan based on thresholds of TSB.
 Understand how the updated AAP guideline changes the 

standard of care in evaluating and treating newborns and 
infants with jaundice.

 Discuss how genetic ancestry, not race alone, plays a role in 
identifying risk factors for hyperbilirubinemia neurotoxicity.
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and can be fatal. Decreased elimination of stool also 
impairs bilirubin clearance. Breastfed newborns, as the 
breast milk supply is established, may have relative volume 
depletion and caloric deprivation in the first few days of 
life, resulting in delayed passage of meconium and eleva-
tion of unconjugated bilirubin.13

Bilirubin toxicity, or kernicterus, results from elevated 
levels of unbound lipid-soluble unconjugated bilirubin 
crossing the blood-brain barrier. Bilirubin inhibits DNA 
and protein synthesis, particularly in the brainstem nuclei 
and basal ganglia, which may result in permanent molec-
ular and cytologic injury to brain cells.15 The duration 
of exposure and amount of bilirubin in the brain deter-
mines the severity of brain damage; however, total serum 
bilirubin (TSB) level alone does not always correlate 
well with bilirubin toxicity.12 Kernicterus may cause 
significant and irreversible bilirubin-induced neurologic 
dysfunction, such as cerebral palsy, sensorineural impair-
ment, or encephalopathy.12 Preterm infants are at even 
higher risk of toxic effects because of their lower serum 
albumin levels.12

SCREENING AND DIAGNOSIS

Screening for neonatal hyperbilirubinemia begins with 
a careful investigation of the maternal record or family 
history. Risk factors that increase a patient’s likelihood 
of developing bilirubin neurotoxicity are not always 
obvious. Common risk factors include lower gestational 
age at birth, jaundice in the first 24 hours, exclusive 
breastfeeding (with suboptimal intake), family history 
of inherited RBC disorders, and risk for hemolytic dis-
ease.5 Infants with risk factors for significant hyperbili-
rubinemia require close monitoring. In its 2022 revision 
of its clinical practice guideline, the AAP recommends 
screening of all infants born at 35 weeks gestation or 
later for hyperbilirubinemia; many hospital systems 
require this documentation.1 This often starts with 
transcutaneous monitoring, but includes TSB. The goal 
of this universal screening for neonatal hyperbilirubine-
mia is to reduce the incidence of bilirubin toxicity while 
minimizing harm to the patient and parental anxiety.13 
Neonatal jaundice is a common cause of readmission to 
the hospital after birth, and screening before discharge 
can identify patients who may need earlier and more 
frequent follow-up. However, the cost also must be 
considered. Suresh and Clark estimated that 128,000 
newborns would need to be screened to prevent a single 
case of kernicterus, at a cost of $5.7 to $9.2 million.16 
Although the cost of screening must be considered, 
kernicterus can leave a patient with severe neurologic 
disability requiring long-term highly skilled care.

Assessment of bilirubin is achieved by considering either 
TSB or transcutaneous bilirubin (TcB) measured at age 24 
to 60 hours, in combination with clinical risk factors.1 
Transcutaneous measurement devices reduce the frequency 

by macrophages in the spleen.8 The heme component is 
further broken down into unconjugated bilirubin. Uncon-
jugated bilirubin requires albumin transport to the liver, 
where hepatocytes conjugate the bilirubin through the 
uridine 5’-diphospho-glucuronosyltransferase (UGT) 
enzyme, making it water-soluble. The bilirubin then trav-
els through the bile ducts and gallbladder to eventually be 
excreted into the small intestine. Microbes in the small 
intestine transform conjugated bilirubin into urobilinogen, 
which is then excreted through the stool and urine or 
reabsorbed by the liver.

Newborns are inefficient at conjugating bilirubin because 
their UGT enzyme activity is about 1% of that of adults.9 
In addition, after birth, macrophages destroy a significant 
number of fetal RBCs. This elevates unconjugated bilirubin 
for the first 2 to 7 days of life before unconjugated bilirubin 
gradually decreases.10 Physiologic jaundice (also called 
benign neonatal hyperbilirubinemia) is a benign, mild eleva-
tion of unconjugated bilirubin that occurs in most newborns. 
Jaundice becomes pathologic when the total serum bilirubin 
is significantly elevated. Although unconjugated hyperbili-
rubinemia may be physiologic, conjugated hyperbilirubi-
nemia of a newborn is more indicative of a pathologic 
origin and requires prompt evaluation and treatment because 
of the risk for biliary atresia or cholestasis.11

Neonatal jaundice results from increased bilirubin pro-
duction and/or decreased bilirubin clearance. Complica-
tions include hearing loss, visual abnormalities, and poor 
dentition.12 Increased production of unconjugated biliru-
bin may result from ABO or Rh(D) incompatibility, in 
which case direct antiglobulin testing should be performed 
to further evaluate an infant whose mother’s antibody 
screen is positive or is unknown. Other causes of increased 
production of unconjugated bilirubin include cephalohe-
matoma, glucose-6-phosphate dehydrogenase (G6PD) 
deficiency, spherocytosis, infection, and other causes of 
RBC breakdown.13 Decreased clearance of unconjugated 
bilirubin may result from disruption of the UGT enzyme, 
such as the genetic disorders Crigler-Najjar and Gilbert 
syndromes. Patients with Gilbert syndrome, which typi-
cally appears in early adolescence, have mildly reduced 
UGT activity that is overall benign.14 However, Crigler-
Najjar syndrome is caused by absent or defective UGT, 

Key points

 The newest AAP guideline on hyperbilirubinemia 

in neonates increases the thresholds for initiating 

phototherapy and escalation of care.

 The frequency of bilirubin measurement is guided by 

neonatal risk factors, gestational age, and the trend in 

previous measurements.

 The guideline redefines risk factors for developing 

significant hyperbilirubinemia by eliminating race and 

ethnicity as independent variables.

1024 JAAPA_CME_Jaundice_24-00055_Dev.indd   201024 JAAPA_CME_Jaundice_24-00055_Dev.indd   20 09/09/24   10:26 PM09/09/24   10:26 PM

Copyright © 2024 American Academy of Physician Associates.

D
ow

nloaded from
 http://journals.lw

w
.com

/jaapa by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

4/O
A

V
pD

D
a8K

K
G

K
V

0Y
m

y+
78=

 on 09/25/2024



JAAPA Journal of the American Academy of PAs www.JAAPA.com 21

Managing neonatal hyperbilirubinemia: An updated guideline

of blood testing, which often is an anxiety-provoking 
experience for new parents. However, infants with darker 
skin phenotypes may have less reliable transcutaneous 
measurements.17

Evidence suggests that combining the predischarge TcB 
or TSB measurement with clinical risk factors improves 
the prediction model of those at risk for developing hyper-
bilirubinemia.4

The AAP recommends universal screening using a TcB 
or TSB at 24 to 28 hours of life or before hospital discharge, 
whichever occurred sooner.3-5 The AAP warns against using 
visual inspection as the sole screening tool, indicating dif-
ferences as great as 13 to 15 mg/dL between the measured 
bilirubin and the clinician-assessed visual dermal zones.5,18 
The updated AAP guideline notes the importance of the 
physical examination in evaluating for hyperbilirubinemia, 
indicating that all infants should be visually assessed for 
jaundice at least every 12 hours following delivery until 
discharge.5 If visual inspection is concerning for jaundice, 
a TcB or TSB should be promptly measured.5

In the clinical setting, neonatal hyperbilirubinemia is 
diagnosed by plotting the patient’s TSB compared with 
chronologic age, while considering their gestational age. 
The likelihood of developing severe hyperbilirubinemia in 
conjunction with patient-specific risk factors drives clinical 
decision-making.

CHANGES IN THE 2022 GUIDELINE

The guideline outlines a comprehensive approach to screen-
ing and treating hyperbilirubinemia, with practice changes 
based on evidence or significant clinical experience.5 It 
focuses on five essential components: prevention, assess-
ment and monitoring, treatment, postdischarge follow-up, 
and hospital policies and procedures.5 The first four com-
ponents contain the most clinically relevant changes. Within 
each of these essential components are 25 key action 
statements.5,7 These action statements were framed as 
recommendations in previous versions of the guideline. 
Each action statement is appended with an aggregate 
evidence statement and grade of recommendation.

PREVENTION

Prevention of hyperbilirubinemia starts with identifying the 
risk for isoimmune hemolytic disease of the fetus or newborn; 
this begins during pregnancy with maternal screening for 
ABO blood group, Rh(D) type, and antibodies. Early test-
ing can identify mothers for whom Rh(D) immunoglobulin 
(RhIG) would be indicated, as well as newborns who would 
be at risk for hemolytic disease of the newborn. The guide-
line also includes a focus on prevention by providing feed-
ing support while promoting a comprehensive, evidence-based 
approach to aiding breastfeeding mothers. This includes 
encouraging breastfeeding mothers to feed on demand 8 to 
12 times in 24 hours. In addition, it continues to warn 
against supplementing oral intake with water or dextrose 

water but does recognize the role of temporary supplemen-
tation with formula or donor breast milk to improve hydra-
tion status and promote defecation.5

ASSESSMENT AND MONITORING

Assessment for hyperbilirubinemia begins with risk factor 
evaluation. The updated guideline includes two tiers of 
risk stratification.

The first tier considers risk factors for developing sig-
nificant hyperbilirubinemia. Lower gestational age is directly 
proportional to an increased risk for significant hyperbili-
rubinemia (increasing for every additional week below 40 
weeks). Other updated risk factors include the need for 
phototherapy before discharge, Down syndrome, macro-
somia in an infant whose mother has diabetes, perinatal 
jaundice in a parent or sibling requiring treatment, predis-
charge screening that approaches the threshold for treatment, 
and a rapid rate of increase in TcB or TSB. New language 
in the updated AAP guideline shapes the approach to explor-
ing family history and genetic ancestry for inherited RBC 
disorders. Gone is the language in the 2009 and earlier 
updates that cited East Asian race as a specific race-based 
risk factor. Using race alone to identify risk for hyperbili-
rubinemia has been shown to be scientifically erroneous. 
Genetic ancestry contributes to the increased risk of hyper-
bilirubinemia, and this is not always phenotypically obvi-
ous.19,20 Clinicians and healthcare systems use these risk 
factors to create monitoring plans for neonatal bilirubin.

The second tier of the risk stratification includes consid-
eration of risk factors for developing kernicterus and gives 
clinicians increased clinical justification for starting treat-
ment or escalating care. Additionally, this list includes the 
increased risk among premature infants, whose risk of 
developing neurotoxic hyperbilirubinemia increases with 
decreasing gestational age (Table 1).

Risk factors are combined with a set of nomograms 
that display TSB plotted against the patient’s age in hours 
(up to 14 days) while also considering the patient’s ges-
tational age (from term to 35 weeks). The new guideline 
uses four nomograms, compared with the previous two, 
to guide the thresholds for treatment of the newborn with 
hyperbilirubinemia.3-5 The guideline no longer uses risk 
zones to forecast risk for the progression of significant 
hyperbilirubinemia.3 The latest guideline has two nomo-

Frequently monitor patients 

who have multiple measures 

of bilirubin showing a 

rapid rate of rise.
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grams that guide phototherapy treatment thresholds 
(Figures 1 and 2). The first incorporates neonates with 
no hyperbilirubinemia risk factors, and the second guides 
treatment of those with one or more hyperbilirubinemia 
neurotoxicity risk factor. Each graph also presents thresh-
old curves that vary based on the newborn’s gestational 
age at birth (from 35 weeks through and beyond 40 
weeks). The second set of nomograms defines thresholds 
for more severe hyperbilirubinemia where exchange 
transfusion is indicated. Both consider the TSB, chrono-
logic age (in hours, up to 336), gestational age, and 
assessed risk factors. This information guides how fre-
quently to obtain additional monitoring for bilirubin and 
determinations about when treatment and escalation of 

care should be initiated. Escalation of care includes hos-
pital admission, intensive phototherapy, IV fluid admin-
istration, and exchange transfusion.5 TcB should be 
measured in the first 24 to 48 hours. TSB should be 
performed in infants whose TcB is 15 mg/dL or greater 
or in those whose measured TcB is within 3 mg/dL of the 
treatment threshold. Additionally, more frequent moni-
toring should occur in patients who have multiple mea-
sures of bilirubin showing a rapid rate of rise (defined as 
0.3 mg/dL per hour or greater in patients age 24 hours 
and younger or 0.2 mg/dL per hour or greater in patients 
older than age 24 hours).5

Infants who have a high TSB because of a high direct 
bilirubin concentration (defined as greater than 1 mg/dL) 

TABLE 1. Risk factors for developing significant or neurotoxic hyperbilirubinemia: Comparison of the updated 
2022 AAP guideline with the 2009 guideline4,5

Items marked with an asterisk indicate changes in the 2022 guideline.

Risk factors for developing significant hyperbilirubinemia Risk factors for developing neurotoxic hyperbilirubinemia

2022 2009 2022 2009

Predischarge TSB or TcB concentration 

close to phototherapy threshold

Predischarge TSB or TcB 

measurement in the high-risk or 

high-intermediate-risk zone

*Isoimmune hemolytic disease (i.e., 

positive direct antiglobulin test), 

G6PD deficiency, or other hemolytic 

conditions

Isoimmune 

hemolytic disease 

G6PD deficiency

Lower gestational age (risk increases 

with each additional week less than 40 

weeks)

Lower gestational age *Significant clinical instability in the 

previous 24 hours

Asphyxia

Acidosis

Jaundice in the first 24 hours after birth Jaundice observed in the first 24 

hours

Sepsis Sepsis

*Parent or sibling with history of 

requiring perinatal phototherapy or 

exchange transfusion

Sibling with history of perinatal 

jaundice

Albumin less than 3 mg/dL Albumin less than 

3 mg/dL

*Hemolysis from any cause, if known or 

suspected based on rapid rate of increase 

in TSB or TcB of 0.3 mg/dL per hour or 

greater in the first 24 hours OR greater 

than 0.2 mg/dL per hour thereafter

Isoimmune or other hemolytic 

disease (for example, G6PD 

deficiency)

*Gestational age less than 38 weeks 

(which increases with the degree of 

prematurity)

 

Exclusive breastfeeding with suboptimal 

intake

Exclusive breastfeeding, 

particularly if nursing is not going 

well and weight loss is excessive   

Scalp hematoma or significant bruising Cephalohematoma or significant 

bruising   

*Family history or genetic ancestry 

suggestive of inherited RBC disorders, 

including G6PD deficiency

East Asian race

  

*Macrosomic infant of a diabetic 

mother    

*Down syndrome    

*Phototherapy before discharge
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FIGURE 1. Phototherapy thresholds by gestational age and age in hours for infants with no recognized hyperbilirubinemia neurotoxicity risk 

factors other than gestational age.

FIGURE 2. Phototherapy thresholds by gestational age and age in hours for infants with any recognized hyperbilirubinemia neurotoxicity risk 

factors other than gestational age.
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or conjugated bilirubin (defined as 0.3 mg/dL or greater) 
should be monitored for other signs that might indicate 
biliary atresia or cholestasis. Consider that in addition to 
the more common causes of direct hyperbilirubinemia 
mentioned above, other conditions in the differential 
diagnosis for these newborns include urinary tract infec-
tions, inborn errors of metabolism, neonatal sepsis, and 
hemolytic disease.

The guideline calls for continued assessment and moni-
toring of TSB at a frequency that considers patient risk 
factors, measured TSB values, and trajectory of TSB rise 
over time. Measured values should continue to help guide 
treatment or escalation (or de-escalation) of care until a 
decreasing trend in bilirubin is noted or the patient has 
reached the physiologic nadir.

TREATMENT

Since 1958, the mainstay of treatment for hyperbilirubi-
nemia in infants is phototherapy, which reduces bilirubin 
levels by converting unconjugated bilirubin via photoi-
somerization.21 The goal of treatment with phototherapy 
is to reduce the risk for kernicterus and the probability 
that escalation of care (hospitalization, exchange transfu-
sion) would be needed.5 Treatment with phototherapy is 
initiated once a patient has reached the threshold based 
on the hour-specific nomogram that fits the patient’s risk 
profile. Regardless of risk, the thresholds now are appre-
ciably higher than those seen in previous guidelines. This 
is due in part to an appreciation that kernicterus does not 
occur until bilirubin levels far exceed previously published 
recommendations.5,22-25 These threshold changes also are 
informed by research into the risks of exposure to photons 
(particularly in wavelengths above those that are indicated 
as therapeutic), including oxidative stress and increased 
risks for epilepsy.26,27 Included in the guideline are the 
specifics for optimizing the effectiveness of phototherapy 
by maximizing the exposed body surface area to photo-
therapy and using devices that emit blue light-emitting 
diode light with a specific irradiance (at least 30 mcW/cm2 
per nm) and a wavelength of about 475 nm.28,29 In patients 
whose bilirubin remains elevated or continues to increase 
despite treatment, measure the irradiance and distance to 
the patient’s skin from the light source to ensure effective-
ness. Adding sources of phototherapy can increase the 
body surface area exposed. Efforts should be made to 
provide treatment in the presence of the patient’s mother 
to encourage bonding and support the establishment of 
breast milk supply and feeding consistency. Optimal pho-
totherapy shortens duration of treatment and allows for 
resumption of mother-baby bonding and earlier discharge. 
Hospital discharge should not necessarily be delayed based 
on the need for treatment with phototherapy as long as 
there is a follow-up plan, the necessary equipment can be 
made available without delay, and the patient has no risk 
factors for hyperbilirubinemia neurotoxicity.5

Ongoing treatment should be guided by continued 
assessment of bilirubin by transcutaneous or serum mea-
sures. Infants exposed to phototherapy will no longer be 
easily assessed with TcB and will require serum measure-
ments to evaluate their bilirubin levels accurately. TcB 
meters use optical spectroscopy to read the bilirubin in 
the cutaneous space (which includes the intra- and extra-
vascular space) at the site of measurement. If this site has 
been exposed to phototherapy, the quotient of bilirubin 
in the extravascular space is reduced and total bilirubin 
will be underestimated.30

Discontinuation of phototherapy can be considered if 
the patient’s TSB is less than at least 2 mg/dL below the 
treatment threshold based on the hour-specific threshold 
at the initiation of phototherapy. Consider a longer period 
of treatment with phototherapy if the infant has risk fac-
tors for rebound hyperbilirubinemia, such as gestational 
age less than 38 weeks, age less than 48 hours at the start 
of phototherapy, or hemolytic disease.5

In newborns who reach (or rebound back to) the pho-
totherapy threshold as an outpatient, home phototherapy 
can be used. The guideline suggests that this be used only 
in infants who were born at more than 38 weeks of gesta-
tion, have no neurotoxicity risk factors, are feeding and 
otherwise clinically well, have access to home phototherapy 
without significant delay, and are not more than 1 mg/dL 
above the phototherapy threshold at the time of measure-
ment. These infants must have daily bilirubin measurements. 
Exclusion of any of these criteria would support the deci-
sion for readmission for continued care.

Newborns who continue to have increasing levels of 
bilirubin despite treatment, or those whose rate of rise 
is alarmingly high, need to be evaluated for escalation of 
care using the exchange transfusion graphs. If a patient 
is within 2 mg/dL of the exchange transfusion curve, 
provisions should be made to ensure the patient is in, 
admitted to, or transferred to a center capable of provid-
ing advanced care, such as a level III or IV neonatal ICU. 
If all efforts fail to control the rise in the measured bili-
rubin, exchange transfusion(s) are indicated to avoid 
acute kernicterus.

POSTDISCHARGE FOLLOW-UP

Follow-up after discharge is a complex algorithm and is 
informed by how likely the patient is to develop hyper-
bilirubinemia. The updated guideline suggests that the 
interval between discharge and outpatient follow-up is 
based on the calculated difference between the most recent 
measurement and the phototherapy threshold. The prox-
imity to a patient’s phototherapy threshold, based on 
their postnatal age, guides the recommended interval to 
follow-up. Other continued considerations, such as neu-
rotoxicity risk factors, gestational age, feeding quality, 
and weight, should be considered when determining the 
interval between discharge and follow-up with the primary 
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care provider. The PCP also should consider these factors 
when determining when the patient should next be exam-
ined and when additional measures of TSB or TcB should 
be collected.

Engaging parents in discourse about the importance of 
keeping outpatient appointments should center on avoid-
ing the deleterious effects of kernicterus.

CONCLUSION

Because the vast majority of newborns will experience 
some degree of jaundice, screening, close monitoring, and 
appropriate treatment (when indicated) are important. 
Elevated bilirubin concentrations can lead to acute biliru-
bin encephalopathy and to kernicterus, a permanent dis-
abling neurologic condition, reinforcing the importance 
of screening and prevention measures. Risk assessment, in 
combination with measured TcB or TSB and gestational 
age at birth, guides further evaluation and management 
strategy. The updated AAP guideline makes significant 
revisions to previous publications, such as an elevated 
threshold for phototherapy and exchange thresholds, 
inclusion of gestational age, and removal of racially based 
norms. Successful implementation of the guideline gives 
clinicians the data-driven knowledge to ensure that infants 
will not develop kernicterus. JAAPA
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