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Outline + Objectives

• Physiology: Understand causes & types of neonatal jaundice

• Risks:         Know the short and long term consequences of untreated 
hyperbilirubinemia

• Diagnosis:  Understand how to assess for jaundice

• Cases: -Know when to urge parents to have infant be seen
-Strategies for talking with families about the importance 
of follow up care



Physiology of Newborn Jaundice



Definitions

Bilirubin Hyperbilirubinemia Jaundice

protein made 
from break down 

of hemoglobin

high bilirubin level 
in the blood

exam finding of 
yellow eyes or skin



Bilirubin 
Production

Image: UpToDate



Red blood cells are broken 
down into heme

Heme is broken down into 
bilirubin

Image: UpToDate



Bilirubin travels to the liver, 
where enzymes conjugate it, 
or make it water soluble

Image: UpToDate



Conjugated bilirubin is 
dumped into the intestines to 
be excreted in stool

Image: UpToDate



Bacteria in the intestine 
covert bilirubin to 
stercobilinogen, which is 
excreted in stool 

Some bilirubin 
unconjugates, and is 
reabsorbed

Image: UpToDate



Physiologic Jaundice: Newborns

Bilirubin
Conjugating 

Enzyme

Liver

Intestines

Increased 
Production

More RBCs

Shorter life span

Decreased 
Clearance

Immature liver 
enzymes

Increased Uptake

More 
enterohepatic 
circulation

Physiologic Jaundice
60-80% of babies



Normal Neonatal Bilirubin Levels

Draque Pediatrics 2011

Key Points:

• Normal adult bilirubin: < 1.2

• Neonatal bilirubin rises in 
first 3 days

• Peaks day 3-5

Peak



Physiologic Jaundice

• Jaundice detectable to eye at 
levels > 5

• Progresses head to toe

Image: UpToDate



Physiologic Jaundice

• Normal physiologic process Cause

• Day 2 – 5
• ***if jaundiced on Day 1, NOT physiologic Timeline

• Premature babies 
• East Asian raceRisk factors

• Bilirubin stays ~ < 12
• Resolve with timeCourse

• Close monitoring, counselingManagement



Language to use with parents 

Jaundice happens when a substance called bilirubin builds up in the blood. 
Everyone’s blood contains bilirubin. 

Normally, bilirubin is processed and removed by the liver.
It can take a while for a baby’s liver to mature.

Sometimes, this makes a baby’s skin and eyes temporarily look yellow.



How does this go wrong?

Bilirubin
Conjugating 

Enzyme

Liver

Intestines

Increased 
Production

Hemolysis
- ABO, Rh
- G6PD, Hereditary    
spherocytosis

Cephalohematoma
Bruising

Decreased 
Clearance

Genetic Mutations

Prematurity

Medications, 
hypothyroidism, 
metabolic issues

Increased Uptake

Breast feeding 
failure

Breast milk jaundice



Hemolysis

Pan & Rivas, PIR 2017

• ABO blood type mismatch
• Mismatch occurs in 15 % of pregnancies
• Hemolysis in mom with type O+; baby with A or B

• Rh negative mom, no rhogam
• Rh negative seen in 15% of white moms, 5% African 

American, 1% Asian
• Very severe, “hemolytic disease of the newborn”

Immune 

• G6PD
• Up to 15% of African American families

• Hereditary spherocytosis 

Non-immune



Hemolysis
• ABO mismatch, Rh issue, G6PD, HS
• Too much bilirubin production, liver can’t keep upCause

• Can be within first 24 hours of lifeTimeline

• Family historyRisk factors

• May progress quickly
• Rh: very severeCourse

• Often needs phototherapy
• “Rebound” – bilirubin may rise after phototherapy
• Need close monitoring, repeat bili checks

Management



Language to use with parents 

Jaundice happens when a substance called bilirubin builds up in the blood. 
Everyone’s blood contains bilirubin; it comes from red blood cells that are braking 

down and being recycled.

Because of your blood types not matching, your baby’s blood cells are breaking down 
faster than usual.



Breastfeeding Jaundice

• Primarily an issue of underfeeding 

• Low intake à no stool à no way to remove bilirubin 

• Peaks on day 3-5 

• Management: improve feeding 
• Breastfeeding assessment:  # feedings, milk production, latch, tongue tie
• Weight assessment: # diapers, percent weight loss 
• Possible formula supplementation



Breastfeeding Jaundice

• Not enough milk; cannot poop out bilirubinCause

• Day 3-5Timeline

• Exclusively breast fed infant, c-section, first time momRisk factors

• Improves with increased feeding Course

• Close weight monitoring 
• May need formula supplementation, lactation assistance 
• May need re-admission for phototherapy

Management



Language to use with parents 

Jaundice/yellow skin happens when a substance called bilirubin 
builds up in the blood. 

The body gets rid of bilirubin by pooping it out. 
The more you feed a baby, the faster their body will get rid of the 

bilirubin. 
Let’s talk about how to increase your baby’s feeds. 

****more on this topic in cases



Breastmilk Jaundice 

• Occurs due to unknown substance 
(glucuronidase?) in breastmilk that  
causes de-conjugation and 
reabsorption

• Occurs ~day of life 10-14 

• Ok to keep breastfeeding



Breastmilk Jaundice

• Enzyme in breast milk à more enterohepatic circulationCause

• Day 10-14Timeline

• Exclusively breast fed infantRisk factors

• Improves with time, may take weeks (up to 12!) Course

• Rule out hemolysis & cholestasis, monitor regularly  Management



Language to use with parents 

Jaundice/yellow skin happens when a protein called bilirubin 
builds up in the blood. 

Sometimes, breastmilk contains a substance that causes problems 
with getting rid of bilirubin. 

Usually, this gets better with time. It is safe to keep breastfeeding. 
We will monitor your baby’s bilirubin closely to make sure the level 

is not too high. 



Quick Note

• Newborn jaundice is primarily build up of 
UNCONJUGATED bilirubin

• Presentation and approach to conjugated 
(direct) bilirubin is very different  



Biliary Atresia 

• Bile ducts inside and outside the liver scar 
down; bilirubin cannot be excreted

• Conjugated bilirubin builds up in the liver, 
causing damage

• Requires surgery to treat. 
• #1 reason for pediatric liver transplant 

• Occurs 0-8 weeks, but usually around ~ 1 month

• Classic symptom: white/“acholic” stools



Biliary Atresia

• Bile duct scarring and destructionCause

• ~3-4 weeksTimeline

• Genetic, immunologicRisk factors

• Surgery to enable bile removal (Kasai); may need 
transplantCourse

• Refer immediately to GIManagement



Timeline: Jaundice Types

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 30

Physiologic

Hemolysis

Breastfeeding

Breastmilk

Biliary Atresia



Course of Untreated Jaundice



Acute Bilirubin Encephalopathy

• Definition: 
• Early neurologic symptoms from high bilirubin in the brain

• Symptoms:

• Possibly reversible

Early Intermediate Late

Mental Status Sleepy Lethargic Comatose/Seizing

Tone Hypotonic Hyper or hypotonic Arched (opthisthotonos)

Cry High-pitched Shrill Inconsolable, whimper



Chronic Bilirubin Encephalopathy

• “Kernicterus” 

• Permanent changes from 
bilirubin deposits in brain tissue

• See symptoms later on ( 1 yr +)

• CP, hearing loss, gaze problems



Chronic Bilirubin Encephalopathy

• Higher risk with higher bilirubin levels & in 
preemies

• Rare since universal bilirubin screening
• ~1 in 100,000 live births

• Recent Data
• Kaiser NorCal Study, 500,000 + babies
• From 1995 – 2011, 47 cases with levels > 30
• 25% had G6PD
• Only 4 with CBE

Burke, Pediatrics 2009

Kuzniewicz, Pediatrics 2014



Assessment + Management



General Approach

• Goal: Avoid encephalopathy + kernicterus

• AAP 2004 Guidelines
• If jaundiced on first day of life, check bili level
• Check bilirubin in all babies prior to discharge
• Follow up soon after discharge for monitoring 

Infant Discharged Should Be Seen by Age

Before age 24 h 72 h (3 days)

Between 24 and 47.9 h 96 h (4 days)

Between 48 and 72 h 120 h (5 days)



Clinical Assessment 

Physiologic Family history
Hemolysis Blood type, in-hospital issues
Breastfeeding Milk source

Intake: # of feedings, duration, amount
Output: # of diapers

History Exam

Skin

Eyes

Abnormal tone

Sleepy



Clinical Assessment

• Assess skin + eyes

• Press down on skin and look at 
undertone

• Examine baby in good light!

• Difficult to assess level from 
visual inspection alone

A



When to Refer

• Yellow eyes

• Jaundice below the chest 

• Sleepy, hard to wake, not feeding

• Low tone

Send to Pediatrician

&

Send to ER



Measuring Bilirubin

• Transcutaneous bilirubin
• Easy, non-invasive
• Measures within 2-3 points of serum
• Less reliable:
• Darker skin tone
• If had phototherapy already
• Level is > 12 

• Serum bilirubin
• Requires needle, invasive
• More accurate



Assessing Bilirubin Level

Plot bilirubin level on 
bilirubin nomogram to 

determine risk of 
progression

HR:  ~ 40%

HIR:  ~12%

LIR:  ~   3%

Risk of 
Progression:



Assessing Bilirubin Level

Plot bilirubin level on bilirubin 
nomogram to determine risk of 

progression

Example: 
3 day old with Total bilirubin level 14

High intermediate risk for progression 
to needing phototherapy



When to start phototherapy?

Combine gestational age
+

Depends on Age + Risk



Bilirubin Assessment 



Phototherapy

• Blue light (wavelength ~ 460) changes 
structure of bilirubin to water-soluble 
form
• Can be excreted in urine

• Monitored closely to assess response

• Continue until bili ~under 14



Exchange Transfusion

• Amount of bilirubin in the blood is too 
high/rising too fast for phototherapy to 
clear alone 

• Remove blood containing bilirubin and 
replace with fresh blood 

Age Threshold to Start 

24 hrs 19+

48 hrs 22+

72 hrs 24+

> 72 hrs 25+



Exchange Transfusion

Works well, but not benign

Side Effects
• Low platelets
• Clots
• Infections
• Electrolyte problems



Practice Cases



Case 1

You visit a 3 day old 39 weeker, discharged 1 
day ago. This is mom’s second baby. She 
formula-fed her first child, but is committed 
to breastfeeding this child. She proudly tells 
you she thinks her milk has “come in.” 

She is worried that the baby looks a little 
yellow, and asks you to take a look. 

What would you like to know?



Case 1, continued
Intake: Mom is putting the baby to breast every time she sees hunger 

cues, which feels like “alllll the time!”. 

Output: So far the baby has had 3 wet diapers today. There was one 
poopy diaper that looked green-ish.

Exam:  On closer inspection, only the baby’s face and eyes look yellow. 
The baby is alert. He fusses when you open his swaddle, but 
calms easily. 

What do you recommend?



Case 1, continued 

Diagnosis:  Likely physiologic jaundice

Plan:  Eyes are yellow à follow up with pediatrician in 1-2 days

Key points:
• All babies need follow up bilirubin measured within a few days of discharge
• Physiologic jaundice occurs in 60-80% of newborns



Case 1, continued

Mom asks: “Will jaundice hurt my baby?”

In most cases, jaundice gets better and is not dangerous.
Rarely, bilirubin can get very high and can cause problems in the brain.

Monitoring jaundice is important.



Case 2

You visit a 3 day old 39 weeker. This is mom’s first baby. She was just 
discharged after a difficult delivery and looks overwhelmed. 

She is trying to breastfeed but her nipples are cracked and bleeding, 
and baby won’t latch. 

You peek at the baby, who looks a little yellow. 

What would you like to know?



Case 2, continued
Intake: Mom is not sure if her breast milk has  “come in”. 

She has been putting the baby to breast whenever he wakes up, 
but he has been sleeping for up to 4 hours. 

Output: In the last 24 hours, he has had 1 wet diaper and 0 poopy 
diapers. 

Exam:  The baby looks yellow down to his belly button. He looks sleepy, 
but you can wake him and get him to cry.

What do you recommend?



Case 2, continued

The baby goes to the pediatrician, where his weight is down 9% from 
birth weight. His bilirubin is 16 at 77 hours of life.  

The pediatrician recommends formula supplementation, and rechecking 
bilirubin the next day. 

Why did the pediatrician do this?





Breastfeeding Jaundice
• Breastfeeding jaundice is problem of underfeeding

Milk is the 
medicine

Increase Feeding
-8-12 feeds every 24 hours

-feed every 2-3 hours

Support Breastfeeding!!!!!
Increase feeds, improve latch, get 
pump, refer to lactation support

Supplement with 
formula

If weight loss, dehydration, bili
near phototherapy level



Language to use with parents 

Jaundice/yellow skin happens when a substance called bilirubin 
builds up in the blood. 

The body gets rid of bilirubin by pooping it out. 
The more you feed a baby, the faster their body will get rid of the 

bilirubin. 
Let’s talk about how to increase your baby’s feeds. 



Breastfeeding Jaundice: Language

Should I stop breastfeeding? No! Formula is a supplement, not a replacement

Do I use formula from here on 
out?

No! Formula is temporary. It is a “bridge” until 
breast milk comes in

Was this my fault? No! It is normal for breast milk supply to take up to 
5 days to ramp up. We need to get you through the 
next few days. 

What else can I do? Here are some resources: 
Lactation consultant, Birth hospital, nipple cream, 
nipple shield, latch adjustment, position changes



Breastfeeding Jaundice: Things to Avoid

• AVOID alternating breast milk and formula
• Will reduce breast milk supply

• AVOID stopping breastfeeding or pumping for a day 
• Will reduce breast milk supply

**Exception: can consider these option if ALSO pumping 8 times daily to maintain supply 



Breastfeeding Jaundice: Promoting Breastfeeding

• Helping patients advocate for themselves
• Encourage parents to ask when formula can be stopped
• Ask about option to syringe feed 
• Find breastfeeding support
• Lactation consultant à birth hospital? WIC? Local organizations?
• Electronic breast pump 

Key Points:
• Feeding the baby is key
• Assess and assist breastfeeding
• Formula is a supplement, not a replacement



Case 3

You visit a 3 week old 39 weeker. This is mom’s second baby and she is 
experienced at breastfeeding. The baby went to the pediatrician on day 
of life 5, where she had a blood test to measure her bilirubin and mom 
was told “everything looks fine”. 

You glance at the baby, who looks a little yellow. 

What would you like to know?



Case 3, continued
Intake: Mom’s milk is in. When she pumps, she is getting 6 ounces of 

milk. The baby has a good latch and is cluster feeding  and 
feeding on demand. 

Output: She has a wet diaper and a dirty diaper with every feed. 

Exam:  The baby looks yellow down to her belly button. Her eyes are 
yellow. She is awake and alert. 

What do you recommend?



Case 3, continued

The baby goes to the pediatrician, where the pediatrician repeated a 
bilirubin level.

Her Total serum bilirubin is 12. Her direct serum bilirubin is 0.1. 

Diagnosis: Breast milk jaundice
Plan:  Keep breastfeeding, monitor regularly for worsening

Key points:
Refer to pediatrician for jaundice that persists after 2 weeks. 



Case 4

9 day old 36-weeker. He was noted to be jaundiced on the 1st day of 
life. He received phototherapy for 2 days. On DOL 3, his Total bili was 
12. He is exclusively breastfed. 

Mother had to be re-admitted for uterine bleeding and has not been 
able to take the baby to the pediatrician yet. 

What would you like to know?



Case 4, continued 

Intake: Mom’s breast milk is in. She is feeding on-demand, about every 
1-2 hours. Until today latch was ”pretty good”

Output: He has had 3 wet diapers so far today. 

Exam: His eyes are yellow. His skin is bright yellow, down to his toes. He 
is sleepy, but reacts and cries when you examine him. 

What do you recommend?



Case 4, continued 

The baby goes to the doctor’s office where he has gained 21 g/day since the 
last visit. 

His serum bilirubin is 38. 

Patient was admitted to UCLA NICU for phototherapy & exchange transfusion

Required therapy for 4 days

No seizures. Brain MRI was normal. 



Case 4, Bilirubin Trend



Wrap Up

• Most newborns experience physiologic jaundice
• Common types of jaundice are due to hemolysis, inadequate 

breastfeeding, or breast milk
• Untreated jaundice can lead to dangerous and possibly permanent 

neurologic changes
• Urge parents to see the pediatrician when:
• baby looks increasing yellow or has yellow eyes
• is sleepy, has low tone, or not feeding well 



Resources

• AAP 2004 Guideline: “Management of Hyperbilirubinemia in the 
Newborn Infant 35 or More Weeks of Gestation”

• Healthychildren.org: “Jaundice in Newborns: Parent FAQs”

• Stanford Newborn Nursery Website: “Jaundice”



Questions?


